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It is difficult to prepare an adequate seedbed on heavy clay so il s . 
Cropping systems that will provide crops with flberous root systems 
will improve so il tilth. 
Cover crops can reduce leaching of nutrients and prevent wind ero-
sion on sandy soils. This libera lly fertilized crop of rye and vetch sup-
plied nutrients for the following cotton crop. 
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Fusarium wilt infested fi eld at Oiehlstadt when planted with a sus-
ceptible variety in 1957. 
Cotton Research 
Cotton Defoliation and w,ecl Control 
Ra)'llloncl D. Hicks cmd 0. I-f ale Pletcha/1 
Resea rch in weed contro l in So urh cas r Mi sso uri in · 
eludes t h e fo ll ow ing types of work : ( l ) Pre-e m ergt nc<: 
!> tud )' in w hi c h rh e inOuence o f che mi ca ls is measured o n 
weeds in rh e crop , corto n stand , hoe ing rime, ~nJ yield of 
co t to n. These ex per iments were condu red o n lig ht , medi -
um and h eavy so il ~ o f th e area. (2) Earl y pos t-e m ergence 
ex periments in whi c h si.milar meas ure ments a re m ade o n 
ch emi ca b applied ~ fre r a stand o f o t ron has been o btained . 
())Studi es o n fa ll seaso n weed contro l in whi t h a com -
b inati o n of severa l pre- and pose-e mergence pra ri ces are 
co mbin ed in a n e ffo rt co fo rmul ate a complete ly me ha-
n ized m ethod of weed contro l in co er n. Srudies in co tto n 
defo l i a ri o n in c! ud e: ( 1) Ex peri m e n ts in w hi c h on e o r 
m o re fo rmulations of each commercial hem ica l defo liant 
cvpe are compared to determin e th eir relati ve effectivenes 
in rem oving leaves and reducing regrow th . (2) Study o f 
e fTec r~ o f declining autumn temperatures on the perform-
an ce of chemical de fo liants. 
So m e of the m ore interesting da ta from thi s wo rk 
are presented below. 
Pre-emergence: 
P re-e m ergence ex pe ri ments were lo a red o n D ex te r 
sa nd ~ r M alde n , on Bro wn sa nd y loam at Sikes to n, and 
o n Sha rky clay ar the Be ll Ciry resear h field s . 
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Same field in 1959 with wilt resistant lines being tested in the breed-
ing program. 
Field Crops 
T ables I , 2, and 3 g ive rh e dn:t on sr;tnd counts, oc-
cu rren e o f we ·d s, and hoci ng rim e. 
Da r:~ o n stand counts sh ow rh :u o nl y Zyrron at th e 
lO lb / A rat <: o n sand y lo am soi l and S ima zin at the 2 
lh / A rat<: o n -;a nd y loam and s:tnd y so il ~ ca used a sig nifi -
cant rt du Tio n in sta nd of cotto n . 
Weeds prcscnr were mos tl y uahgrass, purse lane (on 
Sh ar k )' c la y). pi gweed , mo rnin g g lory, c upe tweed, and 
sm:trcwctd w ith ua bg rass p redo min ant o n all so il types. 
0 1 rh <: c hem ica ls res rt d , Tri e ta z in c.: and Zy rron were 
a m o n ~ th ose ie;t-; r e fTecri v<: in co ntro lling weeds ; how-
ever. <:ven t hese mate ri a ls gave s ubs t:~nti a l redu cti o ns in 
weed po pu I a ri o ns. 
The hoeing time reguired (with no e fforc co chin cot-
ro n durin g t he opera tion ) is a good measure ment of 
weed contt o l, pa rri ul a rl y o n th e sand y lo a m and c lay 
so il s (Table 3). Due co low weed infes t:Hi o n , there was 
less JifTe rence du e co chemi cal rrearmenrs on sandy soil 
than o n the o ther ~o il rypes. All rreacmencs except Z yrron 
ar th e LO lb. ra re sig nifica nrl y redu ced the hoe ing rim e 
over char o f th e check on I o th sa nd y loam and clay soils. 
Tri e raz ine, the lea. r e ffec ri v<: h e mi cal (wh en averaged 
over a ll three loca ti o ns), redu ced h oe ing rim e over the 
ave rage c h e k s 13 hours p e r ac re. Th e mos t e fTc:c rive 
hemi a l no r causing )l eavy reducri o ns in co tton stands at 
any o ne loca ti o n (Dic ryl a r Sikes to n ) reduced th e h oeing 
rim e 27 hours pe r acre. Oche r materi als g iving sig nificanr 
reducti o n s in hoeing t im e includ ed CIPC, Karmex and 
C hl o rn ine. 
Simaz in a t ra ces o f 2 pounds p er acre has o fren re-
du ed the stand a nd d e la yed th e maturit y o f co tto n in 
the past. These experiments emphas ize rhc danger o f chis 
TABLE I--INFLUENCE OF PRE-EMERGENCE CHEMICALS ON THE STAND OF COTTON 
Stalks per Acre Average 
Treatment rate Sikeston Malden 
Check 74,044 29,368 
Chlorazine 7 lb. /A 72,669 29,105 
10 lb. / A 67,396 31,885 
CIPC 10 lb./A 79,546 30,675 
Dicryl** 2 lb./A 67,167 31,395 
3 lb. /A 70,606 2a,288 
4lb. / A 69 ,918 28,288 
Karmex llb. / A 67,855 30,839 
1% lb. / A 
2 lb./A 
75,420 22 ,728 
Propazine 2 lb. / A 
Simazin 2 lb. / A /38,283t I 8,993t 
Trietazine 2 lb./A 67,167 31,722 
Zytron Spray 5 lb. / A 71,064 30,348 
Zytron Spray 10 lb. / A /62,353t 31,558 
*Malden and Sikeston. 
**Dicryl was applied as a post-emergence application when the cotton was 
in the 4-leaf stage. 
tSignificantly less than the check. 
Bell City 2 Locations* 
26 ,408 51,706 
23,726 50,887 
27,784 49,641 
25,961 55,110 
27,096 49,281 
35,074 49,447 
29,847 49,103 
26,752 49,347 
25,033 49 ,074 
21,663 
36,518 
29,228 23,638 
33,354 49,445 
50,706 
46,956 
TABLE 2--INFLUENCE OF PRE-EMERGENCE CHEMICALS ON WEEDS 
We eds per 100 ft. 
of a 12-in. Band Averag:e 
Treatment rate Sikeston Malden Bell City 2 Locations* 
Check 2,292 366 1,549 1, 329 
Chlorazine 7 lb./A 259 59 201 159 
Chlorazine 10 lb./A 460 31 162 246 
CIPC 10 lb./A 81 93 169 87 
Dicryl** 2 lb./A 184 174 486 179 
Dicryl 3 lb./A 156 78 239 117 
Dicryl 4 lb./A 74 165 139 120 
Karmex 11b./A 306 57 224 182 
Karmex 1% lb./A 425 15 116 220 
Karmex 2 lb./A 78 
Propazine 2 lb./A 140 
Simazin 2 lb./A 226 17 33 122 
Trietazine 2 lb./A 737 /212t 333 475 
Zytron 5 lb./A 664 146 405 
Zytron 10 lb./A 815 134 475 
*Malden and Sikeston. 
**Dicryl was applied as a post-emergence application when the cotton was in 
the 4-leaf stage. 
tNot significantly less than the check. 
TABLE 3--INFLUENCE OF PRE-EMERGENCE CHEMICALS ON HOURS REQUIRED 
TO HOE WEEDS FROM COTTON 
Hours Reg,uired Per Acre 
Treatment rate Sikeston Malden Bell City 
Check 32 10 32 
Chlorazine 7lb./A 7 5 15 
Chlorazine 10 lb./A 8 4 13 
CIPC 10 lb./A 8 4 12 
Dicryl** 2 lb./A 8 7 20 
Dicryl 3 lb./A 7 5 15 
Dicryl 4 lb. /A 5 8 11 
Karmex llb./A 11 4 18 
Karmex 1% lb./A 11 3 14 
Karmex 2 lb./A 11 
Propazine 2 lb./A 15 
Simzain 2 lb./A 4 3 8 
Trietazine 2 lb./A 10 7 18 
Zytron 5 lb./A 15 7 
Zytron 10 lb./A 22 6 
*Malden and Sikeston. 
**Dicryl was applied as a post-emergence application when the cotton was 
in the 4-leaf stage. 
Average 
2 Locations* 
21 
6 
6 
6 
7 
6 
6 
8 
7 
3 
8 
11 
14 
3 Locations 
43,273 
43, 186 
42,355 
45,394 
41,886 
44,656 
42,684 
41,815 
41,060 
25,501 
44,081 
3 Locations 
1, 402 
173 
218 
114 
281 
158 
126 
196 
185 
92 
427 
3 Locations 
24 
9 
8 
8 
12 
9 
8 
11 
9 
5 
12 
5 
material, particularly on the lighter sand and sandy loam 
soils. 
No treatment increased the yield of cotton over the 
check under the conditions of low weed population at 
Malden. All the more effective materials such as CIPC, 
Dicryl and Karmex gave significant increase in the yield 
of cotton at Sikeston and at Bell City. 
Early Post-emergence Studies: 
Observations indicate Dicryl has exceptional promise 
as an over-all post-emergence herbicide. 
Experiments at two locations at Sikeston and one 
location at the Bell City Experiment Field were designed 
to evaluate several methods of controlling weeds in grow-
ing cotton. 
Small plots were used at each location. The plots at 
Sikeston (Brown sandy loam soil) were 2 rows wide and 
200 feet long. The plots at Be11 City (Sharkey clay soil) 
were 4-rows wide and 165 feet long. All cotton was 
planted after June 1. Treatments were applied as needed 
to control weeds. The treatments and rates were: 
Check-no treatment. 
Dicryl-3 lb. per acre applied over-all (middles as 
well as rows). 
Oil-6 gal. per acre applied in the row three times 
with simultaneous middle cultivation. 
Rotary cultivation-applied three times using a 
recently developed "In-the-row weeder" and sweeps. 
Normal cultivation-applied three times. 
At Sikeston, one experiment was hoed on July 18 and 
uniformly cultivated for the remainder of the season. The 
second experiment at Sikeston was uniformly flamed and 
received one uniform cultivation August 1. The cotton in 
this experiment was hand pulled to desired population. 
No hoeing was performed. The Bell City study was 
abandoned after weed control and stalk measurements 
were completed. 
Data on stand counts show no real reduction in the 
stand of cotton from any treatment. 
TABLE I--INFLUENCE OF EARLY POST-EMERGENCE TREATMENTS ON THE STAND OF COTTON, 
OCCURRENCE OF WEEDS, HOEING TIME AND YIELD OF COTTON, SIKESTON 
Grassy Weeds Total Weeds 
Stand in per 100 ft. of per 100 ft. of Hoeing Time* Yield* 
Treatment Stalks/A 12 in. Drill 12 in. Drill per Acre per Acre 
Check 66,915 7,817 28,807 21 1699 
Dicryl 67,236 747 1,112 11 1279 
Oil 64,371 286 2,307 11 1891 
Normal cult.* 69,780 2,797 5,135 13 
. Rotary cult. * 62,995 57 275 1857 
*Results of one test only. 
TABLE 2--THE INFLUENCE OF EARLY POST-EMERGENCE TREATMENTS ON THE HEIGHT AND DRY WEIGHT 
OF COTTON PLANTS, SIKESTON 
Height in ·Inches 
Treatment 7 days* 43 days 60 days 
Check 8.3 26.6 34.0 
Dicryl 7.4 24.1 32.1 
Oil 8.2 26.8 34.5 
Normal cultivation 8.2 26.6 
Rotary cultivation 36.6 
*Number of days after treatment. 
**Weights are for 100 plants, 50 plants, and 10 plants, respectively. 
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Dry Weight in Grams** 
14 days 60 days 80 days 
166 
134-
159 
175 
482 
366 
482 
662 
5264 
4888 
5796 
6682 
TABLE 3--COMPARISON OF HERBICIDAL OIL 6 GAL. RATE VS. DICRYL 3# RATE 
ON SHARKEY CLAY SOIL, SOUTHEAST MISSOURI 
Treatment 
Check 
Dicryl 
Oil 
Percent 
Weed 
Control 
0 
66 
85 
Wt. Cotton 
Plants 11 Days 
After Treatment 
(gm./100 pl.) 
62.6 
63.6 
71.0 
Weeds present were mostly crabgrass, pigweed, 
morning glory, carpet weed and cocklebur. Crabgrass was 
the predominant weed at each location. Cocklebur oc-
curred only on the Sharkey clay soil at Bell City. 
All treatments were effective in reducing the weed 
population. Oil, dicryl, and rotary cultivation resulted in 
somewhat better weed control than normal cultivation. 
Hoeing time in one experiment at Sikeston was reduced 
10 hours per acre through the use of either three applica-
tions of herbicidal oil or one application of Dicryl (Table 
1 ) . 
Contrary to earlier findings (pre-emergence study) 
Dicryl in the two Sikeston locations resulted in substan-
tial injury to cotton. This injury is reflected by the re-
duced stalk height and weight measurements in Table 2 
and in the yield data of Table 1. Dicryl injury was indi-
cated but was not as apparent on the clay soil at Bell 
City. Possible causes of injury on these plots could be: 
(1) heavy infestation of thrips just prior to and follow-
ing Dicryl treatments, (2) higher temperatures encoun-
tered during these later treatments, June 25 vs. May 25 , 
(3) a combination of these. 
Full Season Weed Control: 
Several practices that have shown promise for con-
trolling weeds in cotton were evaluated on Brown sandy . 
loam at Sikeston. 
Wt. Cotton 
Plants 35 Days 
After Treatment 
(gm./100 pl.) 
56.0 
112.0 
104.0 
Height 
in Inches 
11 Da:ys After 
Treatment 
6.1 
5.5 
5.6 
Height 
in Inches 
35 Days After 
Treatment 
10.0 
13.7 
12.0 
Auburn 56 cotton was planted April 23 and fertilized 
with 200 pounds per acre of 3-9-27. Seeds were hill drop-
ped at the rate of seven seeds per hill with hills 12 
inches apart. 
The entire experiment was pre-emergence band 
treated with 112 pounds Karmex per acre. The cotton 
was hoe-thinned on June 7, requiring 6.73 hours per 
acre. Cultivation was performed in a manner to best con-
trol weeds until June 27. 
On June 27, the 4.5 acre test area was divided into 
24 four-row plots with a two-row border on each side 9£ 
the experiment. Four treatments , normal cultivation, flame 
cultivation, Karmex 1 pound per acre, and Karmex 1 
pound per acre plus flame cultivation, were applied for 
the remainder of the season. 
Flame combined with middle cultivation was applied 
on June 27, July 10 and July 20 using a total of 18 gal. 
per acre. Karmex treated plots were cultivated on June 
27 and 1 pound of herbicides was applied July 2 as a di-
rected spray away from the cotton plants. Weed counts 
were made on each plot on August 3 on the two center 
rows and in the middle between them. The experiment 
was time-hoed August 12. A vetch cover crop was plant-
ed September 7. 
Although the use of flame and/ or Karmex resulted 
in a slight increase in yield, this difference was small. 
There was no difference in the number of cotton stalks 
THE INFLUENCE OF FULL SEASON WEED CONTROL TREATMENTS ON YIELD OF COTTON, WEED CONTROL, 
HOE TIME REQUIRED, AND STAND OF SUBSEQUENT COVER CROP 
Weight of 
Yield Weeds Hoe Time Vetch Plants 
Treatment lb/A (gm../100 ft.) hrs/A per sq. ft. 
Normal cultivations 1888 324 6.0 4.14 
Normal cultivation plus flame 1987 160 4.0 3.56 
Normal cultivation plus 1lb./A 1932 258 5.0 2.95 
Karmex 
Normal cultivation plus 1 lb./ A 2031 167 4.0 2.79 
Karmex plus flame 
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remaining under the different treatments. 
The use of flame and/ or Karmex reduced the occur-
rence of weeds and the time required to hoe. Flame culti-
vation was particularly effective in keeping down the 
perennial vines, climbing milkweed and trumpet vine. 
Counts of germinating vetch made October 19 on 
ten 20 x 40 inch quadrats per plot revealed a significant 
reduction in vetch on plots treated with 1 pound Karmex 
per acre. 
Effects of Defoliants on the Leaf Drop and Regrowth of 
Cotton: 
Several defoliants that had shown the most promise 
for causing leaf drop in cotton were evaluated on Brown 
sandy loam at Sikeston and Dexter sand at Malden. 
Auburn 56 cotton averaging 50% open was treated Sep-
tember 10 at Malden and September 13 at Sikeston. De-
foliants were applied with a high-clearance ground driven 
machine. All materials were mixed with water and ap-
plied at a rate of 20 gallons of spray per acre except TD-
47 which was mixed with fuel oil and applied at the 
rate of 5 gallons of spray per acre. Leaf and regrowth 
counts were made September 27. 
The percentages of leaf drop over that of the check 
are given in the table. The outstanding defoliants at the 
Sikeston location were Shed-A-Leaf and De-fol-ate. The 
differing results of amino triazole (AT A) at the two lo-
cations appears to be characteristic of this material. At 
the Malden location, Def, De-fol-ate, and Shed-A-leaf 
gave slightly less leaf drop than comparable rates at Sike-
ston. This difference was due to dead leaves remaining 
attached to the stalks at Malden where little or no rain 
fell between treatment and leaf counts. 
Regrowth was abundant on all plots and although 
AT A in mixtures with other defoliants reduced regrowth, 
no treatment adequately controlled it. 
Defoliation Temperature Study: 
Environmental conditions of the delta region often 
result in cotton that does not reach maturity before mini-
mum daily temperatures drop below those considered 
optimum for defoliantion. These circumstances may be 
one cause for irregular and often inadequate defoliation. 
Several chemicals reported to aid defoliation were 
evaluated at Sikeston. Dixie King cotton was planted on 
four dates between April 30 and June 16. Defoliating 
chemicals were applied beginning September 14 when 
the first planting was approximately one-third open. 
Other replications of the same material were applied later 
as succeeding plants reached the same stage of maturity. 
Leaf counts were taken 14 days from the date of 
each treatment. Temperatures during the study period 
ranged between a daytime high of 89° F and a night-
time low of 48° F during the first two treatment periods. 
During the third treatment period (October 2 to Octo-
ber 19), the temperature declined during the last seven 
days, reaching a low of 34° F October 18 and 19. Results 
(Table 1) indicate that declining autumn temperatures 
may not affect the action of all defoliants to the same ex-
tent. The general results suggest less response to declin-
ing temperatures than might be expected. (Project 332). 
THE INFLUENCE OF CERTAIN DEFOLIANTS ON THE LEAF DROP AND 
REGROWTH OF COTTON 
Sikeston 
Leaf Drop% 
Treatment Rate Over Check 
Check 0 
ATA HOb/A 15 
Calcium cyanamide 50 lb/A 85 
De f. 2~ pt/A 
Def. 2 2 pt/A 85 Def. plus A TA 1 pt/A 86 
De-fol-ate 10 lb/A 89 
De-fol-ate plus 5lb/A 79 
ATA 
Folex 3 pt/A 80 
Folex plus A TA 2 pt/A 85 
Shed-A-Leaf 2 gal/A 94 
Shed-A-Leaf plus 1 gal/A 89 
ATA 
TD-47 1 gal/A 75 
1Growing points per foot of row. 
2 ATA was applied in mixtures with other defoliants at the rate of . 75 
pounds per. 
8 
Malden 
Leaf Drop% 
Regrowth! Regrowth Over Check 
8 0 2 
7 73 2 
6 
78 3 
6 
4 
8 80 2 
5 
7 82 3 
5 
5 73 3 
4 
7 
TABLE 1--THE INFLUENCE OF TEMPERATURE ON THE 
ACTION OF DEFOLIATING CHEMICALS, SIKESTON 
Percent reduction of green leaves 
Treatment Rate compared to the check 
9/28 10/10 I0/19 
Check 0 0 0 0 
Amino triazole 1.5#/A 52 51 69 
Endothal 2 gal/A 96 96 
Monsanto 8% 41 36 40 
Shed-A-leaf 2 gal/A 91 94 86 
TffiA 1.6% 0.3 2 3 
Performance of Cotton Varieties 
W. P. Sappenfield 
Variety Tests: 
Sixteen varieties and experimental strains were grown 
on four soil types at eight locations: 
Sandy foam, non-wilt soils: Sikeston. 
Light sandy soils infested with Fusarium wilt and root-
knot: Diehlstadt, Malden, and Bucoda. 
Clay foam soils infested with t'erticiffium wilt: Dorena, 
and Cottonwood Points. 
Clay soils- "gumbo": Bell City and Bragg City. 
Results of these tests should serve as a guide for 
choosing the best available cotton varieties for South-
east Missouri. The experimental strains included serve as 
guides toward improving types and varieties and may 
eventually become new varieties if their performance 
proves superior. 
Advantages normally demonstrated by extra-early 
maturing cotton varieties were not exhibited at Sikeston 
during 1959 (Table 1 ). The extra long season permitted 
full maturation of late maturing varieties. 
Distinct differences were still noted relative to ma-
turity. Figures concerned with first pick lint yields do 
not reveal the full extent of the maturity differences ob-
served. The experimental strains, Mo. 58-A56 and Mo. 
17-521, opened earlier and quicker than Rex and Delfos 
9169. However, the machine picker wasn't available early 
and due to the delay in first picking these differences are 
not fully illustrated. The 195 7-59 averages, however, in-
dicate the extra-earliness of Mo. 17-521. Earliness also is 
revealed by the performance of certain new strains se-
lected from Mo. 17-521 (Table 5) . 
Two general observations should be pointed out 
here : (1) the excellent performance by Rex in nearly all 
tests and (2) the poor showing of DPL 15. These indi-
cate the importance of (a) disease resistance combined 
with early maturity possessed by Rex and (b) planting 
seed of high germination and good quality. Inferior seed 
quality, which frequently arises from poor harvesting and 
storage conditions, may account for the reduced yields of 
DPL 15 and in some test, D. P. L.-S. L. Though germi-
nation was satisfactory, subsequent vigor was poor with 
growth and development slow and yields were lower than 
normal. 
TABLE !--PERFORMANCE OF COTTON VARIETIES GROWN AT SIKESTON 
Earliness 
Total Yield-Lbs/Acre Av~. I:;int-lst Pick 
1959 1957-59 l959 1957-59 %of Bolls 
Seed Crop Lint Per Staple 
Variety or Strain Lint Cotton Lint Lbs./Acre 1959 % Lb. 1/32" 
1. Rex 1018 2624 735 939 622 92 38.1 67 35 
2. Delfos 9169 1000 2611 674 901 553 90 37.4 62 35 
3. Auburn 56 972 2472 671 879 543 91 38.7 71 34 
4. DPL-SL 967 2383 660 805 491 83 40.8 76 34 
5. Mo. 58-A56* 960 2588 885 92 37.4 70 35 
6. All-In-One 952 2480 621 827 491 87 37.5 63 35 
7. Hale 33 952 2428 716 868 592 91 37.8 74 34 
8. Dixie King 6 • 947 2435 731 829 598 88 38.9 58 35 
9. CLH 60M* 928 2356 806 87 39.0 74 35 
10. Dixie King 319B* 926 2380 719 777 555 84 38.2 58 34 
11. Mo. 17-521* 921 2484 803 867 691 94 36.9 71 35 
12. Coker lOOA 921 2252 646 783 499 85 39.7 70 35 
13. Fox 4 914 2451 661 812 518 89 39.5 70 34 
14. Empire W.R. 900 2439 621 797 499 89 37.0 61 35 
15. Coker 124 B 897 2360 688 758 557 85 38.7 61 35 
16. DPL 15 868 2151 596 706 451 81 39.9 76 34 
Mean 940 2430 682 827 547 88 38.5 68 34/ 
Remarks: Sikeston soil is sand~ loam; plots were not irrigated; planted- April 28; 
fertilizer - 300 lb. 1 -12-12 broadcast, plowed down. 1st pick - October 9. 
*Experimental Strains 
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TABLE 2--PERFORMANCE OF COTTON VARIETIES GROWN ON FUSARIUM WILT-ROOT KNOT INFESTED 
SANDY SOILS AT DIEHLSTADT AND MALDEN 
Total Yield--Lbs.LAcre Earliness 
1959 1957- 59* Lint-1st Pick 
Seed Bolls 
Lint Lint Cotton Lint 1959 1957-59 %oft Lint Per Staple 
Variety or Strain Dieiilstaat Maiaen Avg. Avg. Avg. 
--u:is.7 Acre Crop % Lb. 1/32" 
1. Auburn 56 856 755 806 2164 735 684 604 85 37.3 74 34 
2. Rex 864 731 798 2115 731 694 614 87 37.7 71 35 
3. Mo. 58-A56** 788 800 794 2140 704 89 37.1 72 34 
4. Dixie King 6 ** 803 746 775 1983 652 84 39.1 68 34 
5. Coker 100A 757 746 752 1937 626 628 499 84 38.8 74 35 
6. Mo. 17-521** 722 704 713 1941 641 90 36.8 76 34 
7. Dixie King 319B** 728 691 709 1845 594 84 38.5 59 35 
8. Delfos 9169 692 722 707 1922 552 579 443 82 36.8 69 35 
9. Fox 4 685 726 706 1853 569 608 476 86 38.1 77 35 
10. CLH 60M** 720 689 704 1861 599 85 37.9 76 35 
11. Empire W.R. 696 686 691 1891 580 84 36.6 58 35 
12. Ali-In-One 731 642 687 1911 553 81 35.9 65 35 
13. Coker 124 B 723 643 683 1797 568 83 38.0 74 35 
14. Hale 33 680 647 664 1796 572 86 37.0 77 34 
15. DPL-SL 458 661 560 1404 407 509 348 91 40.0 81 35 
16. DPL 15 400 532 466 1171 438 423 357 91 40.0 78 35 
Mean 706 695 701 1858 592 599 477 85 37.8 72 35 
*Includes Bucoda tests 1957-58. 
**Experimental Strains. 
t1959 only. 
Remarks: Diehlstadt soil is sandy; plots were irrigated; severe bacterial blight; planted - May 13; fertilizer - 500 lb. 
12-12-12, split applications; 1st Pick -September 30. 
Malden soil is sandy; plots were irrigated; severe bacterial blight; planted - May 16; fertilizer - 600 lb. 
12-12-12, split applications; 1st Pick - October 16. 
TABLE 3--PERFORMANCE OF COTTON VARIETIES GROWN ON V:Ii:RTICILLIUM WILT INFESTED SOILS 
AT DORENA AND COTTONWOOD POINTS 
Total Yields-Lbs./Acre Earliness 
1959 1958-59 tini-Ist Picx 
Lint Seed Bolls 
Cottonwood Lint Cotton Lint 1959 1958-59 % of* Lint Per Staple 
Variety or Strain Dorena Points Avg. Avg. Avg. ----nls. 7 Acre Crop % Lb. 1/32" 
1. Rex 744 984 864 2307 715 758 575 88 37.4 63 35 
2. Dixie King 6** 697 907 802 2104 711 89 38.1 59 34 
3. Auburn 56 666 924 795 2121 635 732 515 92 37.4 70 35 
4. Mo. 58-A56 691 837 764 2096 706 92 37.0 71 35 
5. DPL-SL 573 841 707 1791 612 607 496 86 39.4 78 35 
6. Empire W.R. 497 912 705 1917 595 84 36. 3 35 34 
7. Dixie King 319B** 503 896 699 1834 626 90 37.9 60 34 
8. Fox4 533 862 698 1835 591 612 457 88 37.7 73 34 
9. Coker 124B 524 849 689 1854 578 84 37.0 71 35 
10. CLH 60M** 510 864 687 1837 589 86 37.2 73 35 
11. Mo. 17-521 ** 572 790 681 1866 643 94 36.4 74 35 
12. Coker 100A 456 839 648 1716 519 572 397 88 37.5 70 35 
13. DPL 15 480 779 630 1605 579 523 443 83 39.1 76 34 
14. Ali-In-One 432 809 621 1689 539 87 36.4 64 35 
15. Hale 33 464 720 593 1611 469 79 36.6 81 34 
16. Delfos 9169 302 735 519 1414 390 410 287 79 36.3 70 35 
Mean 540 847 694 1850 577 604 453 87 37. 3 69 34/ 
*1959 only 
**Experimental Strains 
Remarks: Dorena soil was clay loam with verticillium wilt; not-irrigated; planted_- April 30; fertilizer - 300 lbs. 
15- 15-15/130 lbs. , ammon. nitrate sidedressed; 1st pick - October 16. 
Cottonwood Points soil was verticillium wilt; 1 irrigation; planted - April 25; fertilizer - 400 lbs. 
12-12-12 under beds; 1st pick - September 22. 
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The proper choice of the right cotton variety can 
frequently determine successful or unsuccessful produc-
tion. This certainly is well demonstrated by comparing 
the performance of cotton varieties on sandy soils where 
fusarium wilt and root-knot nematodes are production 
hazards. Test results from Malden, Bucoda, and Diehl-
stadt, during the last three years, 1957-59, reveal the ad-
vantages of varieties such as Auburn 56 and Rex that 
are resistant to these diseases (Table 2) . The early ma-
turity characteristics of these disease-resistant varieties 
make them even more desirable for Missouri. Still better 
varieties can be expected from the breeding and selection 
program in the future. This is indicated by test results 
of new strains grown at Diehlstadt during 1959 (Table 
6). The 1959 Bucoda test proved unreliable and was 
omitted from test results. 
New cotton production problems constantly arise. 
Verticillium wilt has increased in significance since 1957. 
In addition to continuing to cause problems in the older 
areas of infestation along the Mississippi River, new out-
breaks of increased severity were noted in other areas 
during 1959. 
Breeding for resistance to verticillium wilt con-
stitutes one of the most difficult challenges cotton breed-
ers have tackled. In areas where earliness of maturity is 
a prerequisite this problem is even more difficult. To 
date, no varieties possess high resistance to verticillium 
wilt. Those that possess the highest degree of tolerance 
mature too late for the "Bootheel" cotton area. A search 
continues for strains better adapted to short~season areas. 
In past years Rex and DPL 15 have produced ac-
ceptable yields under severe verticillium wilt infection 
(Table 3 ). Rex has topped DPL 15 in most tests. These 
varieties still do not possess satisfactory degrees of toler-
ance, but probably are the best available. Rex is the earliest 
commercial variety that exhibits some degree of tolerance 
to verticillium wilt. Additional testing may reveal others 
such as Auburn 56, Dixie King 6, D.P.L.-S.L. and new 
Missouri strains. 
Tests were planted on gumbo soils at Bell City and 
Bragg City during 1959. Only the results from Bragg 
City are reported (Table 4). Stands were excessively 
skippy at Bell City and reliable test information could 
not be obtained. Rex produced the earliest and highest 
lint yield. 
It is also not too surprising that Empire produced 
yields comparable to Rex since they are similar in many 
respects and are closely related. Empire, however, pro-
duces fiber in Southeast Missouri that is frequently too 
fine and immature. Here again, the low ranking of DPL 
15 and D.P.L.-S.L. may be attributed to inferior planting 
seed quality. Additional testing should be more indica-
tive of the true worth of D.P.L.-S.L. since in past years it 
has produced well on heavy land. 
TABLE 4--PERFORMANCE OF COTTON VARIETIES GROWN AT BRAGG CITY 
Earliness 
Total yield-Lbs/Acres Avg. Lint-1st Pick 
1959 !958-59* 1959 1957-59 %of Bolls 
Seed Crop Lint Per Staple 
Variety or Strain Lint Cotton Lint Lbs/Acre 1959 % Lb. 1/32" 
1. Rex 919 2452 699 810 592 88 37.5 74 35 
2. Empire 874 2332 750 86 37.5 61 35 
3. Coker 124B 813 2167 625 77 37.5 74 35 
4. AU-In-One 807 2205 661 82 36.6 67 35 
5. Auburn 56 785 2105 596 642 463 82 37.3 72 35 
6. Dixie King 6** 781 2057 628 80 38.0 63 35 
7. Mo. 17-521** 766 2092 670 88 36.3 78 35 
8. Hale 33 759 2068 632 83 36.7 80 34 
9. Dixie King 319B** 748 1975 591 79 37.9 64 34 
10. Coker lOOA 747 1975 550 562 414 75 37.8 81 35 
11. Fox 4 742 1968 589 622 469 84 37.7 83 34 
12. CLH 60 740 1978 580 78 37.4 77 35 
13. DPL 15 709 1803 575 598 4~2 84 39.3 84 35 
14. Delfos 9169 687 1882 531 537 391 78 36.5 68 35 
15. DPL-SL 683 1721 593 559 472 82 39.7 86 35 
16. Mo. 58-A56** 679 1845 572 84 36.8 78 35 
Mean 765 2039 550 627 467 82 37.6 73 35 
Remarks: Bragg City soil is clay (~bo); planted -April 24; fertilizer - 400 lb. 12-12-12/100 lb. ammonium 
nitrate, sidedressed; 1st p1ck. - October 15. 
*Includes Bell City 1958 
**Experimental Strains 
·n 
· Variety Recommendations: 
Some changes relative to the 1960 cotton variety 
recommendations were made during the recent crop 
variety conference sponsored by the Department of Field 
Crops. This conference is held annually at Columbia for 
the sole purpose of reviewing and recommending the 
best crop varieties for Missouri . Recommendations are 
based on long-time averages of test results and are sub-
ject to approval by conference members. 
Following are cotton varieties recommended for 
Southeast Missouri. 
Sandy loam, non-wilt soils: 
1st choice-Rex 
2nd choice-Delfos 9169 
3rd choice-Auburn 56 
4th choice-Fox 4 
5th choice-Fox 
Light sandy soils infested with fusarium wilt and root 
knot: 
1st choice-Auburn 56 
2nd choice-Rex 
Clay loam soils infested with verticillium wilt: 
1st choice-Rex 
2nd choice-Auburn 56 
3rd choice-Fox 4 
4th choice-DPL 15 
Clay soils- "gumbo": 
1st choice-Rex 
2nd choice-Fox 4 
3rd choice-Fox 
4th choice-Auburn 56 
5th choice-DPL 15 
Rex possesses a combination of characteristics needed 
in cotton varieties suited to Southeast Missouri. It is 
resistant to fusarium wilt, bacterial blight and tolerant 
to verticillium wilt. These combined with its early ma-
turity, no doubt, have been chiefly responsible for its 
superior production record during the period 1957-59. 
During these years Rex has shown superiority to other 
varieties in production under a wide range of soil and 
other environmental differences. Of the recommended 
varieties it is the only variety that warrants a general 
recommendation for all soil types and soil-borne disease 
conditions. Its short plant type close-boiled fruiting 
habit, large well fluffed bolls, and early maturity con-
stitute ocher desirable characteristics. 
Rex, however, does possess excessively hairy leaves 
and machine harvested crops are difficult to clean at the 
gin. Frequently, grades may be reduced from one-half to 
one full grade. Yet, the increased production will usually 
more than compensate for this type of grade reduction, 
which does not normally affect spinning quality. The 
spinning quality of Rex fiber appears a little below aver-
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age, yet, no standards of inferiority have been established 
by mills and no mill criticism of Rex has been set forth. 
Consequently, Rex fiber quality does appear acceptable to 
mill trade. 
Auburn 56 has consistantly produced excellent yields 
of good quality fiber on light sandy soils severely in-
fested with fusarium wilt and root-knot nematodes. It 
most likely possesses the highest resistance to these dis-
eases of all the commercial varieties. It has a stiffer stalk 
than Rex when grown on sandy soils and occasionally 
exhibits moderate top crop picking difficulties due to 
above average storm resistance. This, however, may prove 
advantageous over some varieties during seasons when 
pickings are necessarily delayed. For these reasons, plus 
its advantage in having a slightly stronger fiber, Auburn 
56 should be preferred where fusarium wilt and root 
knot are severe problems. 
Delfts 9169: The recent release of Delfos 9169, the 
previous! y designated Delfos 9219, was first tested in 
Southeast Missouri in 1957. 
The present Delfos 9169 appears slightly earlier in 
marurity than the original. During 1959 at Sikeston it 
compared well with Rex in both total lint yield and 
earliness of maturity. In other characteristics it appears 
similar co the original. It is extremely susceptible to 
verricillium wilt, susceptible to bacterial blight, only 
slightly tolerant to fusarium wilt. It should be grown 
only on wilt free loam or sandy loam soils. It continued 
co be lace maturing on gumbo soils. Two of its most 
favored characteristics are the consistantly longer stapled 
fiber and the good machine harvesting properties. 
Deltapine 15 (D.P.L. 15) has shown some tolerance 
to verticillium wilt and has produced fair yields in areas 
along the Mississippi River. During 1959, however, at 
Cottonwood Points it failed to produce yields significantly 
better than Delfos 9169, a variety most susceptible to 
verticillium wilt. This may have been due to inferior 
seed quality. 
Generally, D .P.L. 15 is late in maturity, extremely 
susceptible to fusarium wilt and root knot, and moderate-
ly susceptible to bacterial blight. If grown, D.P.L. 15 
should be confined to areas where verticillium wilt is 
problematic. Additional testing will determine its worthi-
ness of continued recommendation. 
Fox 4 has demonstrated improved tolerance to both 
fusarium and venicillium wilts as compared to the origi-
nal Fox variety. However, it still lacks tolerance equal to 
that of Auburn 56 and Rex. Usually Fox 4 has been less 
determinate in growth and for this reason may appear 
intermediate in maturity. Under certain conditions it 
now appears doubtful if Fox 4 is quite as early as the 
original Fox. The spinning quality of Fox 4 fiber exceeds 
that of Fox and for this reason Fox 4 is favored over the 
shorter, coarse-fibered Fox. In view of the inadequate 
resistance to diseases, Fox 4 should be confined to non-
wilt soils and considered as a secondary choice of varie-
ties , especially if it is to be machine harvested. Fox 4 
lacks srorm resistance and tends to "string-out" if left 
unpicked for any length of time. 
Pox has been retained for recommendation only for 
the 1960 season and will not be recommended for 1961 
production if adequate seed supplies of Fox 4 are avail-
able. In any event, Fox should be considered as a second 
choice to Fox 4 for reasons mentioned relative to Fox 4. 
Performance of New Strains: 
Four tes ts including 82 new strains were grown at 
Sikeston, Diehlstadt and Dorena during 1959. 
Commercial New Strains Test: Twenty-five new com-
mercial strains were compared with recommended varie-
ties at Sikeston, Test reliability was inadequate. However 
new strains of D ixie King, Delfos, and Tenn. 2-7 ap-
peared promising. Additional test data will be obtained 
on approximately 20 of these strains during 1960. 
Non- Wilt Resistant New Strains: Twenty-two new 
strains, most of which were related ·to Mo. 17-521, were 
grown at Sikeston and compared with recommended vari-
eties. The performance of the most productive strains is 
given in Table 5. 
Chief breeding objectives concerned with these are 
(1) maximum production, (2) maximum earliness of ma-
turity, and (3) improved fiber quality. 
New Fusarium Wilt Resistant Strains: During 1957 
nearly 500 individual plants were selected from Auburn 
56 in recognition of its variability and potential improve-
ment by selection. Some additional lines were obtained 
directly from the Alabama breeding program. 
During 1959 twenty-one strains derived from Auburn 
56 were tested individually at D iehlstad t (Table 6). 
Among these were strains highly resistant to fusarium 
wilt and tolerant to root-knot; some of these possessed 
resistance to bacterial blight (Mo. 58-438, 434 and 440). 
Others were earlier maturing than Auburn or Rex and 
possessed storm resistance but not undesirable picking 
characteristics. Two strains, Mo. 58-449 and Mo. 58-432, 
are presently being grown in Iguala, Mexico, for seed in-
crease purposes. This seed will be returned in time for 
TABLE 5--PERFORMANCE OF SOME NEW MISSOURI STRAINS BRED FOR NON-WILT SOILS, SIKESTON 
Earliness 
Total Yield - Lbs[Acre Lint-1st Pick Bolls 
Seed %of Lint Per 
Variety or Strain Lint Cotton Lbs/Acre Crop % Lb. 
1. Mo. 58-138 1147 3019 995 87 38.0 74 
2. Mo. 58-183 1121 2801 959 86 40.0 71 
3. Mo. 58-150 1074 2912 948 88 36.9 69 
4. Mo. 58-140 1054 2767 992 94 38.1 72 
5. Delfos 9169 1042 2785 778 75 37.4 68 
6. Rex 1040 2688 776 75 38.7 71 
7. Mo. 58-141 1038 2732 911 88 38.0 66 
8. Fox 4 1036 2603 833 80 39.8 73 
Remarks: Soil at Sikeston is sandy loam; one irrigation; planted - May 2; fertilizer - 300 lbs. 12-12-12, 
broadcast and plowed down; 1st pick - October 6. 
TABLE 6--PERFORMANCE OF SOME NEW MISSOURI STRAINS SELECTED FOR RESISTANCE TO 
FUSARIUM WILT-ROOT KNOT, DIEHLSTADT 
Earliness 
Total Yield in Lbs/Acre Lint-1st Pick Bolls 
Seed o/o of Lint Per 
Variety or Strain Lint Cotton Lbs/Acre Crop % Lb. 
1. Mo. 58-438 995 2500 782 79 39.8 73 
2. Mo. 58-449 990 2653 833 84 37.3 66 
3. Mo. 58-432 947 2560 789 83 37.0 68 
4. Mo. 58-434 933 2436 697 75 38.3 76 
5. Mo. 58-440 924 2426 636 69 38.1 76 
6. Auburn 56 894 2382 659 74 37. 5 72 
7. Mo. 58-463 860 2402 664 77 35.8 66 
8. Rex 856 2209 697 82 38.2 72 
9. D.P.L. 15 390 1006 324 83 38. 7 81 
Remarks: Soil at Diehlstadt is sandy, severely infested with fusarium wilt and root-knot; irrigated; planted - May 13; 
fertilizer - 550 lbs. 12-12-12, split applications, s idedressed; 1st pick - September 30. 
Staple 
1/32" 
34 
34 
34 
34 
35 
34 
34 
34 
Staple 
1/32" 
34 
34 
34 
34 
34 
34 
34 
34 
34 
13 
TABLE 7--PERFORMANCE OF SOME NEW MISSOURI STRAINS SELECTED FOR TOLERANCE 
TO VERTICILLIUM WILT, DORENA 
Total Yield - Lbs. I Acre* Bolls 
Seed Lint Per Staple 
Variety or Strain Lint Cotton % Lb. 1/32" 
1. Mo. 58-463 819 2237 36.6 72 34 
2. Rex 784 2164 36.2 72 35 
3. Mo. 58-321 742 1974 37.6 72 35 
4. Mo. 58-252 705 1874 37.6 73 34 
5. Mo. 58-221 701 1983 35.4 68 35 
6. DPL 15 543 1411 38.5 77 34 
7. Delfos 9169 304 862 35.3 80 35 
*One Picking only. 
Remarks: Soil at Dorena is clay loam, severely infested with verticillium wilt; not irrigated; planted--April 30, 
Fertilizer--300 lbs. 15-15-15 /130 lbs. ammonium nitrate, Sidedressed; picking--October 16. 
spring planting and the growing of 5-acre seed increase 
blocks during the coming season. With favorable results 
during additional testing, these strains could replace some 
of the present recommended varieties. 
New Strains Tolerant to Verticillium Wilt: Breeding 
for tolerance to verticillium wilt was begun during 1957 
with plots established near Dorena. The first tests to 
evaluate 13 selected new strains were grown in 1959. 
Rex has been observed in several tests to possess 
tolerance to verticillium wilt but it lacks a preferred 
quality of fiber. Table 7 indicates that some of the new 
strains may possess tolerance to verticillium wilt equiva-
lent to that of Rex. Preliminary data obtained during 
1958 also indicate possible quality improvements. Addi-
tional fiber quality data is being obtained now on these 
strains at the U.S.D.A. fiber laboratory at Knoxville, 
Tenn. 
Potential New Cotton Varieties: Strain tests during 
1959 have revealed several promising new strains ob-
tained from commercial seed breeders, the U.S.D.A., other 
states, and from the Missouri breeding program. During 
1960, the best of these will be grown at several locations 
and compared with standard recommended varieties to 
determine areas of their best adaptability. 
Breeding Better Cotton Varieties for Southeast Missouri: 
During 1959, nearly 1400 new lines of cotton were 
grown in the breeding nurseries at Sikeston, Diehlstadt, 
and Dorena. These were evaluated for resistance to bac-
terial blight, fusarium wilt and root-knot, and verticillium 
wilt and for earliness of maturity, desirable plant charac-
teristics, productivity, fiber quality and other factors. 
From these, 231 lines were selected, some which were 
reselections of preliminary strains tested during 1959. 
Twenty-two were resistant or segregating for resistance to 
bacterial blight; 106 were highly resistant to fusarium 
wilt-root knot; and 53 exhibited tolerance to verticillium. 
These are presently being evaluated in the laboratory for 
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ginning and fiber properties. The best of these will be 
grown again in preliminary yield tests and evaluated 
under conditions of natural disease infections during 1960. 
From new hybrids, over 1600 individual plants selec-
tions were retained at harvest. These represent the best 
from thousands of plants in populations segregating for 
resistance to major cotton diseases, extra-early maturity 
storm resistance, smooth leaf, longer and stronger fiber 
and man.y other characteristics. 
Other new hybrids or crosses were made during 1959 
in order to provide a continious flow of new material 
from which better plants, new strains, and eventually 
newet. and better cotton varieties may be derived. (Project 
160) 
Cotton Disease 
Norman Brown, Marvin D. Whitehead, Oscar H. Calvert 
and W. P. Sappenfield 
This amounted to a loss of $26 million in 1959 for 
the farmers of Southeast Missouri. Besides reducing yield, 
diseases cause grade reduction. 
MAJOR COTTON DISEASES IN MISSOURI DURING 1959 
Percent Reduction From Full Yield 
Disease 
Fusarium wilt 
Verticillium wilt 
Bacterial blight 
Boll rots · 
Seedling diseases 
Ascochyta blight 
Root-knot nematodes 
Other parasitic diseases 
(Alternaria & Cercospora 
leaf spot) 
Total 
1958 1959 
5.0 4.0 
3.0 3.5 
7.5 3.5 
2.0 0.6 
1.0 0.1 
0.2 0.2 
~5 ~0 
LO ~0 
24.7 22.3 
This loss occurred even though growing conditions 
were generally unfavorable for disease development. Early 
spring weather conditions prevented planting until the 
soil had warmed to almost the optimum temperature for 
rapid plant development. The dry, clear harvest condi-
tions prevented excessive losses from boll rotting micro-
organisms. 
Fusarium wilt appeared with slightly less severity in 
most areas. A slight, general decline has been noted since 
1957. This decline probably can be attributed to the in-
crease in planting of more tolerant or resistant varieties 
on severely infested fields. This is especially true since 
the introduction of Auburn 56 and Rex. Three Missouri 
strains, 58-438, 58-449, 58-432, and Auburn 56 and Rex 
produced the highest lint yields in the heavily infested 
field at Diehlstadt. 
Since 1957, verticillium wilt has steadily increased in 
severity in Southeast Missouri. During 1958 and 1959, 
periods of rainy, cool weather persisted through late July. 
Following such weather, serious outbreaks of verticillium 
wilt have occurred, and frequently in fields in which visi-
ble wilt symptoms had not been previously noted. In the 
1959 tests in heavily infested soils, Missouri 58-463, Rex, 
Dixie King 6, and Auburn 56 produced the highest lint 
yields. 
Though widespread, bacterial blight was generally 
less prevalent during 1959 and its damage was less than 
that reported in previous years. Early season infections 
were surpressed by hot, dry weather. The fall rainy period 
was short and followed again by dry weather that pre-
vented the usual development and losses from boll rots. 
An effort is being made to combine bacterial blight resist-
ance with fusarium wilt resistance obtained from Auburn 
56. 
A severe general infection of Cercospora and Alter· 
naria leaf spots occurred in late summer. From light to 
severe defoliation was noted, causing supression of flower-
ing and premature boll ripening. A conservative estimate 
was that 5 percent of the crop was lost to this disease. 
Fungicides were studied both as seed treatments and 
as in-the-furrow placements at the time of planting. To 
test the fungicidal potential of compounds it is considered 
best to test them under severe disease conditions which 
were not encountered this year. Conditions for severe 
seedling disease are usually encountered in Missouri from 
April 1 through April 20. Due to unfavorable moisture 
conditions the cotton seed treatment test was planted late 
(May 13). 
Forty-four different chemicals or combinations were 
used to treat both acid delinted and reginned seed. It was 
determined that there were no significant differences be-
tween the following 10 compounds when tested on both 
reginned and delinted seed: Bayer 22555 at 1 ounce per 
100 pounds of seed, Captan 75 wettable powder at two 
ounces, Ceresan 100 at six ounces, Elcide at three ounces, 
Hercules 3944 and Hercules 4223 at four ounces, PCNB 
(4 ounces) + Captan (3 ounces), and PCNB (4 ounces) 
+ Ceresan M (3 ounces) and PCNB and P.arogen 15 at 
three and six ounces per hundred pounds of seed. In 
general, the 1959 results agreed with those of 1958, ex-
cept that Dow 9B did not give as high quality protec-
non. 
The 1959 recommendations for Missouri remain the 
same as those of 1958: Captan 75%, Ceresan 100, Dow 
9B and Panogen 15 at 3 ouces per 100 pounds of me-
chanically delinted seed and Captan 75%, Ceresan 100, 
and Panogen 15 at two ounces, and Dow 9B at 3 ounces 
per 100 pounds of acid delinted seed. 
The fungicidal seed treatments alone fail to give suf-
ficient protection from soil borne seedling diseases of cor-
ton. The in-the-furrow method of application of fungi-
cides has been widely tested and is recommended as a 
means of extended protection. 
Reginned, Ceresan-treated Coker 100 W seed was 
used for all the 1959 in-the-furrow fungicide experiments. 
To produce a more severe test for the fungicides, the 
seeds were inoculated just prior to planting with a mix-
ture of cultures of the common soil borne pathogens, 
Rhizoctonia solani, Fusarium spp. and Pythium spp. The 
spray treatments were applied at the rate of 10 gallons 
of water per acre with a two-nozzle, by-pass agitator, 
tractor mounted sprayer. The planter box treatments con-
sisted of placing the materials on and around the seed in 
the planter hopper as an excess to that adhering to the 
seed from treatment with 9 pounds of dust per 100 
pounds of seed. The plantings were made in sandy loam 
soil at Sikeston April 8, April 25, and May 1. A rand-
omized block design was used in four replications of 
four-row plots, 100 feet long. 
Two weeks of dry cold weather followed the first 
planting, April 8. Three weeks were required for emer-
gence. One plant per foot of row is considered an ade-
quate stand under Missouri conditions. Fewer than six 
plants per 100 feet of row emerged in the check rows, 
indicating that the test was a severe check for the fungi-
cidal properties of the compounds. The six fungicides 
producing the highest emergence in the early test were 
Monsanto 15986 at 1 Y.! pounds per acre, Captan 50% 
spray at 5 pounds per acre, Captan-PCNB 10-10% planter 
box treatment at 9 pounds per 100 pounds of seed, Nabam 
spray at 4 pounds per acre, Hercules 4223 spray at 4 
pounds per acre and Actidione GAB at 1 pound per acre. 
A small test was planted April 25 to test four chemi-
cals that arrived too late to be included in the first test. 
The experimental chemicals, Shell SD 4741 spray at 3 Y.! 
pounds per acre and Morton EP126B spray at 1 Y.! pounds 
per acre gave better protection than the Captan-PCNB 
10-10% planter-box treatment at 9 pounds per 100 pounds 
of seed that was used as a check treatment. 
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The April 8 planting failed to produce sufficient 
stands to be kept as a yield trial so it was replanted on 
May 1. As the soil had warmed up to near optimum 
planting temperature, not enough seedling disease devel-
oped in this planting for fungicide evaluation. Only 
Actidione RZ spray at 1 pound per acre produced a sig-
nificant increase in stand over the untreated check. 
The planter box method of application of fungicides 
for seedling disease control was tested for the first time 
in 1959. Results indicate that the method has promise. 
It requires a minimum of extra labor. The material is 
merely added to and mixed with the seed in the planter 
box. (Project 322) 
Soybeans 
Leonard Williams and Arnold Matson 
Variety tests were harvested in 1959 at Sikeston, 
Vinson, and Bell City. Because weather conditions held 
up harvesting, data from Vinson could not be processed 
in time to be included in this report. This delay also re-
sulted in the harvesting of beans of Scott maturity and 
all later maturing beans at the same time. Relatively 
lower yield resulted for the mid-season beans. 
In studying yield data, the most attention should be 
given to the long time averages. Average yields from all 
locations should give the best estimate of a variety's over-
all adaptation for the area under various conditions. How-
ever, since many farmers like to have more specific data 
according to soil type, the average yields on sandy loam 
soils and on clay loam soils are also given. These data 
definitely reflect the early varieties' ability to escape some 
late summer drouth damage when planted on the more 
drouthy sandy soils. Data from date of planting studies 
(see 1958 report) have shown that this is especially true 
of early varieties planted in early April. 
Because of rapid advancement in the soybean breed-
ing program, most of the varieties in the variety test are 
relatively new to Southeast Missouri farmers. These newer 
varieties are described below. S-100, Dorman and Ogden 
are not described since they have been grown for several 
years, and are well known to everyone. 
Shelby is from the same cross as Clark and is about a 
week earlier than Clark. Although in Southeast Missouri 
it is probably the best yielding variety in its maturity 
group, it yields less than Clark. Since it is felt that South-
east Missouri farmers have no need for a variety earlier 
than Clark, Shelby is not on the recommended list of 
varieties. 
Clark is the earliest maturing variety recommended. 
It matures about 21!2 weeks earlier than Dorman. Its yield 
has been quite satisfactory and it stands well. However, 
it is susceptible to bacterial pustule and wildfire. Often, 
seed quality is rather poor, especially from early plant-
ings. 
S,cott is a variety which matures seven to 10 days 
earlier than Dorman. It has a very high yield record. It 
is resistant to bacterial pustule and wildfire. However, it 
is extremely susceptible to root knot nematode and 
should not be grown on sandy land where there is any 
evidence of root knot nematode infestation. It does not 
lodge easily. Its seed quality is usually better than that of 
Clark but not as good as Dorman, Hill , Hood, or Lee. 
Shattering is usually not a problem with Scott but it 
will shatter if left in the field for a long period after it 
matures. 
Roe is a variety of about Scott maturity which has 
been in our variety test for only two years. This is not 
enough time to evaluate properly for yield. It is quite 
tall and prone to lodging. 
SOYBEAN VARIETY TESTS IN SOUTHEAST MISSOURI* 
YIELD YIELD 
All Locations :sanay Loam Clay Loam 
11959 58-59 57-59 53-59 57-59 
Shelby 30.1 34.2 34.0 39.1 
Clark 33.0 38.0 37.1 30.6 40.3 
Scott 34.2 39.3 39.6 32.5 41.2 
Roe 25.3 33.8 
S-100 27.3 35.3 34.8 28.7 35.4 
Hill 35.8 38.7 38.2 37.3 
Dorman 27.8 33.2 33.4 25.7 34.0 
Hale soy 34.0 
Ogden 32.9 37.1 37.5 27.8 37.0 
Hood 38.0 41.3 41.0 41.5 
Lee 33.8 40.3 39.8 30.0 40.2 
*Sikeston, Vinson, Bell City, Bragg City, Malden. 
**Expressed as days earlier (-) or later (+) than Dorman. 
tA rating of 1.0 is erect, 5 is flat. 
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53-59 57-59 54-59 
30.6 
27.1 34.3 34.8 
29.1 37.3 35.3 
25.7 34.4 32.7 
37.4 
21.9 32.8 30.2 
23.5 37.1 31.9 
40.2 
24.9 39.2 34.7 
Agronomic Characteristics 
All Locations 1959 
Mat.•• Lodgingr Height 
-23 1.4 36" 
-17 1.3 36" 
- 7 1.8 40" 
- 5 3.7 44" 
- 3 2.9 48" 
- 1 3.0 37" 
0 3.5 42" 
+ 9 1.9 46" 
+13 2.0 43" 
+12 2.1 41" 
+25 2.1 39" 
Hill is a new midseason variety which is available to 
farmers for the 1960 planting season. In past reports it 
has been listed as D53-526. It matures a few days earlier 
than Dorman. It is resistant to bacterial pustule and 
wildfire. While it is not immune to root knot nematode, 
it does possess some field resistance to this pest. Its yield 
has been better than that of Dorman. Although it will 
lodge under some conditions, it usually stands better than 
Dorman. It has very good seed quality. 
Halesoy is a new yellow variety of Ogden maturity 
from the Hale Seed Company. Since this is the first year 
it has been in our test, no evaluation can be made for 
yield. It does appear to stand well even though it is re-
latively tall. 
Hood is a yellow bean of Ogden maturity. It is re-
sistant to bacterial pustule and wildfire. It has rather large 
seed of good quality and its average yield has been better 
than that of Ogden. It is also less prone to shatter than 
Ogden. 
Lee is a bacterial pustule- and wildfire-resistant varie-
ty which has good seed quality. It is late, about 2 weeks 
later than Ogden when planted May 1, and is often green 
until frost. Because of this, poor harvesting conditions 
may be encountered, but Lee partially compensates for 
this by its good seed holding ability. Its yield has been 
very good. It usually stands well but under some condi-
tions is prone to lodge. 
Other phases of the soybean research program were: 
1. Uniform regional testing in cooperation with 
USDA and other states. 
2. Date of planting studies. 
3. Irrigation, date of planting, rate of planting, fer-
tilizer, and variety and maturity group interaction 
studies. 
4. Competition studies. 
5. Breeding and selection for resistance to the soy-
bean cyst nematode. 
6. Breeding and selection for resistance to the root 
knot nematode. 
7. Seed treatment tests. 
8. Breeding and selection for resistance to Phyto-
phtora root rot and downy mildew. (Project 49) 
Effects of Herbicides on Weed Control 
and Yields of Soybeans 
Elroy J. Peters and Raymond D. Hicks 
Several herbicides that have shown promise for con-
trolling weeds in soybeans were evaluated on Sharky clay 
at Bell City. Hill soybeans at a planting rate of 50 pounds 
per acre were sown April 30. All herbicides were applied 
the day after planting. Weeds and soybean plants were 
counted June 17 in a band 1 foot wide over the row. The 
soybeans were cultivated after plant counts were taken 
and all plots were hand-hoed July 8. 
The outstanding herbicides were PCP and Amiben. 
These materials produced high yields of soybeans and 
good weed control. CDAA (Randox) and NPA (Alanap 
3) were inferior for weed control. The low yields on the 
NPA plots may have been due to chemical injury. Some 
stunting of soybean plants was noted on these plots early 
in the season. (Project 156) 
SOYBEAN YIELDS AND PLANT COUNTS AS INFLUENCED 
BY HERBICIDE TREATMENTS AT BELL CITY 
Treatment No. Soybean 
and Plants* 
rate/A Bu/A (10 ft. of row) 
20# PCP 49.0 46.3 
4# CDAA 44.6 59.9 
4# NPA 42.4 47.3 
2# amiben 48.3 51.6 
4# amiben 47.0 52.6 
5.6# amiben 49.0 48.8 
check 49.0 51.2 
L.S.D. 5% n.s. n.s. 
1% n.s. n.s. 
*June 17, 1959. Counts were made in a band 12 inches wide 
over the row. 
Small Grains 
J. M. Poehlman, Arnold Matson, Charles Hayward 
and D. T. Sechler 
Winter barley, winter oats, winter wheat, and spring 
oats were tested at Sikeston in 1959. Winter grains be-
came well established in the fall of 1958. Hardy com-
NUMBERS OF WEED PLANTS IN A 12 INCH BAND, 10 FEET LONG OVER THE ROW, JUNE 17 
Total Total 
Treatment and Crab- Grass Morning- Broad-
rate/A grass Weeds glory Purse lane Leaved 
20 lb. PCP 2.2 2.6 2.8 5.6 7.8 
4lb. CDAA 5.6 5.6 1.3 50.0 56.3 
4lb. NPA 3.3 3.6 1.1 22.3 24.0 
2 lb. amiben 2.6 2.7 1.4 5.4 8.5 
4 lb. amiben 2.3 2.3 1.4 2.1 5.0 
5. 6 lb. amiben .3 .3 3.6 .5 5.1 
Check 5.3 5.6 1.1 68.2 71.7 
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mercia! varieties survived the winter without apparent in-
jury. Comparisons reported. here are mostly long time 
averages since these are more reliable than yields for sin-
gle year. 
Winter Barley 
Six varieties and 30 experimental strains of winter 
barley were tested at Sikeston in 1959. Yields ranged 
from 56.7 bushels for an experimental strain from the 
cross (Admire-Mo. Early Beardless) x (Alaska-Mo. Early 
Beardless) down to 40 bushels for a selection from Mis-
souri Early Beardless. Only a moderate amount of lodg-
ing occurred. No serious disease was present except loose 
smut in susceptible varieties such as Hudson and De-
catur. Performance records for the six commercial varie-
ties for the 3-year period, 1957 to 1959, follow. 
Mo. B-47 5 and Mo. B-400 have been the highest 
yielding varieties and are recommended for Southeast 
Missouri. B-475 threshes cleaner and has better test 
weight than B-400. It is resistant to loose smut. B-400 is 
resistant to loose smut and is earlier than B-475 in ma-
turity. 
Decatur and Hudson have stiffer straw than B-475 
and B-400, but have been lower in yields. Both are ex-
tremely susceptible to loose smut. Hudson has been dam-
aged by net blotch some years. 
Reno is the most hardy variety but is also low in 
yield as is Missouri Early Beardless. 
PERFORMANCE OF BARLEY VARIETIES AT SIKESTON 
3-Year Average (1957 -1959) 
Test Lodg- Loose 
Yield Weight Height ing Smut 
bu./acre lbs/bu. in. % Heads/Row 
Mo. B-475 47.5 44.2 36 26 2 
Mo. B-400 47.0 42.1 37 45 2 
Decatur 44.8 44.5 34 7 20 
Reno 43.4 41.8 37 45 21 
Mo. Early 
Beardless 41.3 40.3 37 45 8 
Hudson 30.9 45.8 34 16 30 
Winter Wheat 
Nine varieties and 25 experimental strains of wheat 
were tested at Sikeston. Yields were slightly higher than 
in 1958. Lodging was not severe and only a light infec-
tion of leaf rust was observed late in the season. Con-
siderable loose smut was observed in the Knox variety; 
other varieties were relatively free of smut. Barley yellow 
dwarf, a virus disease, damaged some wheat varieties. 
The soft wheat varieties, Knox, Vermillion, Monon, 
and Dual, are recommended in Southeast Missouri. Ex-
cept for 1959, hard wheat varieties have been consistently 
lower in yield than soft wheat varieties in this area. In 
1959 the hard wheat varieties outyielded some of the 
soft wheat varieties, probably becaus~ they were damaged 
less by the barley yellow dwarf virus disease. Production 
of hard wheats in Southeast Missouri would result in 
the marketing of mixed wheat in an area of Missouri 
which has always maintained a reputation for the produc-
tion of high quality soft wheat. 
Knox is a short, early, stiff-strawed variety, high in 
soft wheat quality and resistant to leaf rust, but it is sus-
ceptible to certain races of loose smut. 
Vermillion is similar to Knox in all respects except 
that it has greater smut resistance and averages one day 
later in heading. It has not yielded as well as Knox in 
Southeast Missouri. 
Dual is a very high yielding variety with stiff straw, 
leaf rust resistance, moderate smut resistance, and re-
s~stance to Hessian fly. The fly resistance makes it pos-
slble to plant Dual earlier in the fall when early seeding 
is desirable. For this reason Dual is recommended when 
wheat is sown for fall pasture. Dual has a low test-
weight and will usually grade lower than Knox or Ver-
million as a result. It is later in maturity than either 
Knox or Vermillion. 
Monon is a short, early variety of soft wheat that 
appears to be well suited to Southeast Missouri. It is 
earlier and shorter than Knox, resistant to leaf rust, smut, 
and Hessian fly, and high in yield for such an early rna-
PERFORMANCE OF WHEAT VARIETIES AT SIKESTON 
4-Year Average (1956-1959) 
Yield Test Lodg- Leaf Loose 
Balance Wei~t Height ing Rust Smut 
3-yr. av. 1959 lbs. u. in % % Heads/Row 
Soft Wheat Varieties 
Dual 43.8 46.1 56.6 46 9 1 6 
Knox 41.7 39.5 58.6 43 8 1 26 
Vermillion 38.6 33.0 58.6 45 10 1 2 
Monon 42.1 
Hard Wheat Varieties 
Triumph 40.4 41.6 59.9 42 19 7 0 
Pawnee 40.0 43.6 60.4 44 21 13 0 
Ponca 39.5 45.3 60.3 44 25 2 0 
Wichita 44.2 
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turing variety. Seed will be available in limited quanti-
ties for planting in 1960. 
Winter Oats 
Eight varieties and 28 experimental strains of winter 
oats were tested at Sikeston in 1959·. Yields were fair in 
1959. There was some winter injury in the more tender 
varieties and also slight damage from army worms. No 
rust developed on the winter oats in this area and they 
apparently were early enough to escape much of the yel-
low dwarf disease damage. 
Dubois and Bronco are the recommended varieties for 
Southeast Missouri. Since winters are less severe in the 
Southeast, varieties of winter oats may be grown there 
with less winter injury than in other areas of the state. 
Some varieties may be grown in the Delta that are in-
adequate in hardiness for the remainder of the state. Le 
Conte from Tennessee is such a variety. 
Dubois is a hardy, high yielding variety with good 
straw, heavy test weight, and resistance to smut. 
Bronco is comparable to Dubois in hardiness, is 
higher in yield, has lower test-weight, and has slightly 
weaker straw. Bronco is resistant to smut, but is sus-
ceptible to Victoria blight. 
Cimarron has been the highest yielding variety and 
is early maturing but is very weak strawed. 
COMPARISON OF WINTER OATS VARIETIES AT SIKES-
TON AND PIERCE CITY 
5-Year Average (1955 to 1959) 
Test Lodg-
Yield Weight Date Height ing 
Variety bu./acre lbs/bu. 1Headed in. % 
Cimarron 62.4 31.8 5/9 34 47 
Bronco 59.3 31.6 5/14 38 20 
Dubois 57.0 34.2 5/12 36 15 
LeConte 56.4 31.4 5/15 39 21 
Wintok 51.6 33.9 5/13 36 40 
Spring Oats 
Spring oats are generally less adapted to the South-
east Delta area than winter ones. In 1959 they were dam-
aged severely by barley yellow dwarf, a virus disease that 
was carried over Missouri in late April and early May by 
aphids or greenbugs. In addition to the damage from 
yellow dwarf some varieties germinated poorly at Sike-
ston. For these reasons no reliable data on spring oats 
yield were obtained at Sikeston in 1959. 
Only early maturing varieties can be recommended 
for Southeast Missouri. The most productive early varie-
ties at Sikeston have been Mo. 0-205, Macon, and An-
drew. Minhafer, which is another early variety, has su-
perior crown rust resistance and would produce good 
yields in years with heavy crown rust infection. Burnett, 
Clintland, Newton, Fayette, and Clintland 60 are too late 
for best yields most seasons. 
Mo. 0-205 has been the highest yielding variety at 
Sikeston. It has moderate resistance to most crown rust 
races but is susceptible to some of the newer races found 
in Missouri. Grain is heavy but dark in color. 
Macon is a new variety that was distributed in 1959 
by the Missouri Agricultural Experiment Station. Macon 
is superior to Mo. 0-205 in resistance to the newer races . 
of crown rust. It produces heavy, light-colored grain. 
Andrew is an early variety that produces good yields 
in Southeast Missouri. (Project 203) 
Grain Sorghum Yield Trials 
A. C. McBride and M. S. Zuber 
Grain Sorghum acreage in Missouri declined in 1959 
compared with 1958. The state acreage of grain sorghum 
in 1958 was 688,000 acres while that of 1959 was 507,000 
acres. The reverse was true of Southeast Missouri. The 
1958 acreage was 15,000 while that of 1959 was 16,000. 
Yields per acre declined from 46.0 to 40.0 bushels. 
The grain sorghum performance trial near Sikeston 
was severely damaged by birds. To obtain data on yield, 
the heads of three replications of the test were covered 
with parchment bags. The early maturing hybrids and 
varieties were damaged most severely. Yields were prob-
ably lowered by late planting. 
Thirty-nine hybrids and varieties were tested. It is 
interesting to note, when ranked according to yield, the 
first 23 were hybrids. The average yield of 30 hybrids 
was 32.5 bu. while that of the nine open-pollinated varie-
ties was 24.6 bu. 
Those who are interested in more detailed results 
can obtain "1959 Sorghum Performance Trials in Mis-
souri," Station Bulletin 745, which should be available 
early in 1960. (Project 351) 
Hybrid Corn 
0. V. Singleton and M. S. Zuber 
Commercial Hybrid Corn 
Yield trials of commercial hybrids were conducted at 
Sikeston and Caruthersville. In general the results were 
good. Performance records are given in Table 1. 
The yields at Sikeston were 12 percent above the 
state average, while at Caruthersville, they were 20 per-
cent below average. The relatively low total rainfall ac-
companied by a dry period in July and another in August 
plus 76 days with temperatures above 90°, contributed to 
the low yields at Caruthersville. 
Those interested in results of the yield trials in other 
areas of the state as well as more detailed information 
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PERFORMANCE RECORD FOR THE 1959 SORGHUM TEST CONDUCTED IN NEW MADRID COUNTY 
Plant- Total 160 Ft. Row 
Hybrid ing to Off- Head 
of Acre Plant 50% Thresh- Type Tall Lodg- Compact 
Variety Yield Height Bloom ing Heads Plants ing ness Exsertion 
Bu. Inch Days % No. No. % 1-5 1-5 
Pfister PAG 515S 41.8 38.0 59.0 71.6 0 0 1.0 2.0 2.0 
RS 650 39.9 37.3 58.7 72.8 14 1 0.0 2.3 2.0 
DeKalb F63 39.6 42.7 60.7 71.0 0 0 0.3 4.0 2.7 
DeKalb D55 39.1 40.7 57.7 71.5 2 1 2.0 2.3 2.0 
Frontier 410B 38.5 40.0 57.3 72. 2 2 3 1.3 2.3 2.7 
AMAK R12 38.2 37.3 59.0 72.0 0 1 2.0 2.0 1.0 
Pfister PAG 6058 37.1 42.0 60.3 72.1 0 0 1.0 3.3 2.3 
Garst & Thomas Med. Mat. 36.2 37.3 58.7 70.8 1 1 0.3 2.7 2.0 
Pfister PAG 6258 36.2 39.3 61.7 70.2 1 0 0.0 2.0 2.7 
DeKalb C44a 36.2 37.3 58.7 71.8 0 3 2.0 4.0 2.3 
Frontier 400B 34.6 38.7 57.0 71.0 0 1 3.0 3.7 2.3 
DeKalb F62a 34.4 40.7 58.7 69.1 0 2 0.0 4.7 2.3 
DeKalb E56a 32.7 40.0 57.0 67.8 0 0 2.0 4.0 1.7 
RS 590 32.2 39.3 58.0 69.3 3 0 2.0 2.7 2.0 
RS 608 32.1 36.0 56.7 69.7 0 3 0.0 2.7 1.3 
RS 661 32.1 38.7 58.3 69.0 1 3 1.3 3.3 2.7 
MFA 100 day X 3 31.9 40.7 57.3 69.6 1 0 0.7 3.0 2.3 
Northrup King NK 210 31.8 40.0 56.0 71.5 4 1 3.3 2.3 2.7 
DeKalb D50a 31.8 44.7 54.7 67.3 2 3 7.0 4.3 1.7 
DeKalb X-49 31.6 38.0 58.3 68.6 0 3 1.0 5.0 3.3 
RS 610 31.1 38.7 55.7 70.4 3 5 9.7 3.0 2.0 
MFA 105 Day X 3 30.9 38.7 58. 7 68.5 2 2 0.7 2.7 2.7 
Kansas 603 30.7 42.0 60.7 70.2 0 2 2.0 3.7 3.7 
Combine Kafir 60 30.5 40.7 60.3 70.6 0 0 1.0 1.7 2.0 
Kansas 701 29.9 43.3 63.7 68.9 0 3 0.0 3.7 3.0 
Northrup King NK 230 29.0 37.3 57.0 68.5 0 1 3.7 3.3 2.7 
Kansas 602 27.5 40.0 61.3 66.0 0 1 0.3 2.7 3.0 
AMAKR10 26.8 38.0 57.7 68.6 0 1 7.0 3.3 2.0 
Redlan 26.0 40.7 64.0 67.5 0 0 0.0 2.7 2.3 
Lindsey 788 26.0 42.0 65.3 63.0 2 5 0.3 3.3 3.7 
Caprock 25.1 38.0 66.0 60.1 0 0 0.0 2.7 2.0 
Dwarf Kafir 44-14 24.8 44.0 62.0 66.8 0 0 1.0 2.3 3.0 
Westland 24.7 34.0 60.3 67.5 0 0 0.0 3.3 2.3 
Martin 24.6 38.0 60.0 70.8 0 0 0.3 3.7 3.0 
Redbine 60 22.8 36.7 59.3 61.4 0 1 6.3 4.3 2.7 
Plainsman 22.5 38.7 64.0 63.1 0 1 o.o 3.0 3.3 
Northrup King NK 140 21.1 37.3 55.7 68.4 0 0 1.3 2.7 3.3 
Midland 20.0 40.0 59.7 65.8 0 0 0.0 2.0 1.7 
Garst & Thomas Med. Early Mat. 13.1 45.0 51.7 65.0 1 0 1.0 3.0 3.0 
Mean 30.6 39.5 5"9.T 68.7 1 1 r.r 3.T 2:4 
Differences in yield between any two entries of less than 8.6 bushels are not considered significant. 
on the tests for Southeast Missouri can obtain Station ment station and private breeders. A summary of the re-
Bulletin 744, 1959 Missouri Hybrid Yield Trials. This sults can be obtained by writing the field Crops De-
bulletin will be available early in 1960 through county partment, University of Missouri, for Miscellaneous Re-
extension agent offices. port No. 8. 
Experimental Hybrids 
Two diseases of corn occur frequently and are im-
portant in Southeast Missouri . These diseases are the 
Work has been in progress for a number of years stalk rots , and the leaf blights. In 1959, stalk lodging 
to develop improved inbred lines and crosses adapted was a major problem in most of the state. Although the 
for Southeast Missouri. These new inbred lines include a stalk lodging in the Sikeston and Caruthersville yield 
number from the Missouri Agricultural Experiment Sta- trials was not very high, which was attributed to an early 
tion and experiment stations in surrounding states. The harvesting date, many farmers in Southeast Missouri ex-
experimental material consists of white and yellow endo- perienced heavy stalk lodging. Apparently the growing 
sperm corn of three maturities, 115, 125 and 140 days, season was very favorable for development of the stalk 
corresponding to hybrids US13, US523W, and Dixie 33, rotting organism. Breeding of resistance against this 
respectively. Results of the trials are beneficial to experi- disease is slow but a number of new inbreds are now 
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TABLE !--SUMMARY OF 1959 PERFORMANCE RECORDS FOR CORN HYBRIDS TESTED AT 
SIKESTON AND CARUTHERSVILLE 
Moist-
Acre ure in 
Yield Grain 
Hybrid Bu. % 
MFAK6 110.0 14.9 
Mo. 881 109.5 15.3 
US 619W* 106.6 15.9 
US 523W* 104.6 15.5 
Mo. 843 103.6 15. 2 
DeKalb 925* 191.9 15.7 
DeKalb 898A 101.2 15.1 
MFA 2120 101.1 15.3 
Dixie 33* 101.0 15.9 
Funks G134 100.2 15.4 
Pfister PAG 633 W* 100.2 15.4 
Tenn 501* 99.8 15.5 
Schenks S90W* 99.7 15.7 
DeKalb 1028 99.3 16.0 
Pfister PAG 631W* 99.3 15.8 
us 13 99.0 15. 2 
Funks G144 97.4 15.1 
Pioneer 319 97.4 15.0 
McMullin Cross Rite 55 97.2 15.2 
Pfister PAG 434 96.8 15.3 
Coker 616 95.9 16.3 
Mo. W6* 94.7 16.0 
Mo. Pipe 4* 94.4 15.4 
Broadbent 402B 93.6 15.5 
McMullin Cross Rite 313 92.9 15.2 
Mo. 804 (Cert.) 92:8 15.5 
McMullin Cross Rite 1 92.6 15.1 
Schenks S80 92.1 15.1 
Mo. 947 91.7 15.3 
Funks G711AA 91.5 16.1 
MFA 118 91.5 14.9 
AES 904W* 89.3 15.8 
Dixie 29* 88.6 16.1 
Pioneer 312A 88.2 15.4 
Pfister PAG 485 88.0 15.9 
Ga 102 87.4 16.4 
DeKalb 1023 87.4 15.8 
Pfister PAG 415 87.3 15.0 
MFA 3210 87.2 14.8 
Pioneer 309B 86.9 15. 8 
Iowa 4376 85.6 15.3 
Mo. 916 84.7 15.3 
Mo. 960 84.7 15.7 
US 523W* (Cert.) 84.3 15. 8 
Ohio C92 83.5 15.1 
DeKalb 869 82.6 15.5 
Mo. 958 78.1 15.7 
Kan 1639 75.7 15.5 
Mo. 447W* 75.3 15.7 
Mo. 800A 73.7 15.9 
Mean 93.0 15.5 
* White Hybrids 
available which are resistant. Other factors which usual-
ly are associated with increased stalk lodging are high 
plant populations and late dates of planting. 
Corn leaf blight can damage corn to the extent of 
of reducing yields 20-30 percent. This is especially true 
of late planted corn. In 1959, several fields of late plant-
Lodged Drop-
Plant ped Ear 
Stand Root Stalk Ears Height 
% % % % Grade 
97 0.0 10.2 0.0 3.4 
99 0.9 4.2 0.4 4.7 
98 0.0 15.9 0.0 4.7 
95 1.3 11.9 0.0 4.5 
90 1.3 20.1 0.0 4.0 
97 0.0 11.9 0.0 4.6 
98 2.6 8.5 0.5 4.6 
96 0.0 5.7 0.0 3.9 
87 4.8 2.4 0.5 5.1 
97 0.0 8.1 0.0 3.9 
99 0.0 6.7 0.0 4.5 
99 0.0 10.2 0.0 4.1 
99 1.3 12.7 0.0 4.4 
89 3.2 16.9 0.9 5.3 
99 0.0 17.7 0.0 4.4 
94 0.4 10.5 0.0 4.0 
99 9.9 8.4 0.0 3.5 
99 0.0 5.9 0.9 4.4 
96 0.0 6.2 0.0 3.6 
97 0.5 8.9 0.0 4.2 
94 0.0 5.3 0.0 4.6 
98 0.9 3.9 1.3 5.0 
95 4.1 5.9 0.0 4.9 
96 0.0 7.8 0.0 4.7 
92 1.0 13.7 0.0 3.7 
99 0.0 22.4 0.0 4.9 
96 0.0 8.1 0.0 3.9 
97 0.0 5.7 0.5 3.9 
88 1.5 6.0 0.5 4.6 
99 o.o 6.4 0.0 5.2 
92 0.0 10.9 0.0 3.6 
98 0.0 7.3 0.0 4.5 
96 0.0 5.7 0.5 4.7 
98 0.0 10.2 0.0 3.9 
99 0.0 8.9 0.0 4.6 
99 1.3 7.1 0.0 5.1 
98 1.3 18.0 0.0 4.9 
94 1.4 4.5 0.0 3.3 
98 0.0 6.4 0.0 3.7 
93 0.0 5.4 o.o 4.4 
95 1.8 10.0 0.0 3.2 
87 0.5 2.5 0.0 4.1 
98 3.4 11.6 0.9 4.0 
99 0.4 11.4 0.0 4.2 
90 1.4 10.3 0.0 3.9 
94 6.2 13.0 0.5 3.9 
88 1.9 3.7 0.0 4.8 
70 0.0 13.3 0.0 3.5 
55 1.6 2.3 0.0 4.0 
56 0.0 5.3 0.0 4.8 
94 Q.9 9T Q.T 4.3 
ed corn in the Ellington area were severely damaged by 
the leaf blight Helminthosporium maydis. 
New hybrids are available which are very leafblight 
resistant. One of these is a leaf blight resistant US523W 
called US619W. Numerous other commercial hybrids 
with blight resistance either are available for planting in 
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TABLE 2--SUMMARY OF ACRE YIELD AND LODGING FOR HYBRIDS TESTED IN 
SOUTHEAST MISSOURI, 1957, 1958 and 1959 
Acre Lodged Plant 
Yield Root Stalk 
Hybrid Bu.. % % 
US 523W 106.5 2.8 7.0 
Pfister PAG 631W 103.3 3.8 10.7 
US 619W 103.1 1.7 9.9 
Mo. Pipe 4 101.4 1.8 4.3 
Mo. 881 100.2 1.4 3.5 
Dixie 33 98.1 2.5 2.9 
Mo. 947 97.3 3.9 5.7 
Mo: 843 95.2 1.8 15.0 
Funk Gl34 95,0 0.9 6.0 
Tenn 501 95.0 1.3 5.7 
AES 904W 94.8 0.0 4.2 
MFA 2120 94.3 0.6 7.2 
1960 or will be available within the next few years. 
Date of planting studies have been conducted for 
five years at the Sikeston location. The ·first planting date 
has been April 1 and other plantings have been made 
every 20 days up through June 20. The results show the 
earlier planting dates give the highest yields. Root and 
stalk lodging increase as planting dates are delayed. In-
sect damage caused by corn earworm and European corn 
borer also is higher for the later planting dates. 
During the past ten years farmers throughout the 
state have been planting earlier maturing hybrids. Most 
farmers employing this practice are doing so for reasons 
other than yield such as marketing the crop early or 
source of early hog feed. Yield comparisons over a three-
year period in Southeast Missouri between a 90-day hy-
brid (Iowa 4376) and a 125-day hybrid (US523W) show 
a difference of 23 bushels in favor of a later maturing hy-
brid. Under conditions of drouth and stress, the difference 
is small but where favorable growing conditions exist the 
spread becomes greater. In other areas of the state this 
difference was as high as 43 bushels per acre. Farmers 
striving for the highest yield should select a hybrid 
Acre Lodged Plant 
Yield Root Stalk 
Hybrid Bu. % % 
Mo. 447W 92.5 3.1 1.4 
DeKalb 1023 91.9 4.5 15.3 
us 13 91.~ 0.6 8.0 
Dixie 29 90.8 0.9 5.4 
MFA 118 90.7 0.0 11.0 
Mo. 800A 89.7 1.0 3.5 
Ohio C92 89.5 2.0 7.9 
Mo. 958 88.2 4.2 5.3 
Mo. 960 87.7 1.6 9.1 
Kan 1639 83.4 1.3 9.5 
Iowa 4376 81.5 2.9 6.9 
Mean 94.0 T.9 'f.2 
whose maturity most nearly matches the growing season 
and for Southeast Missouri these would be hybrids with 
maturities similar to US523 W and Dixie 29. (Project 85) 
Alfalfa Variety Trials 
E. L. Pinnell and Raymond Hicks 
Second year hay yields were obtained for 11 varieties 
seeded in a trial on the Sikeston Field in late summer, 
1957. Table 1 shows that yields were not significantly dif-
ferent. The same was true last year. 
The variety A600 has recently been released by the 
Indiana station under the name Culver. This variety ap-
parently is the equal of our better varieties in forage yield 
and possesses good resistance to several insect pests as 
well as resistance to bacterial wilt. If it continues to do 
well in forage yield trials its disease and insect resistance 
should warrant its recommendation in Missouri. 
First year hay yields were harvested from a new trial 
seeded at Sikeston in the late summer of 1958. Highly 
significant varietal differences in forage yield are demon-
TABLE 1--FORAGE YIELDS OF ALFALFA VARIETIES AT SIKESTON 
FROM SEEDINGS MADE IN ·LATE SUMMER, 1957 
Tons per acre at 12% moisture Average 
Variety 5-!9 S-23 !1-5 9-I~ Total !95!1 !958-59 
Buffalo 1.54 1. 73 .52 .45 4.25 4.34 4.30 
Ranger 1.32 1.65 .54 .45 3.96 4:o5 4.00 
Vernal 1.56 1.67 .50 .52 4.24 4.00 4.12 
Okla. Com. 1.49 1.64 .49 .50 4.12 4.19 4.16 
Williamsburg 1.55 1.69 .44 .46 4.14 4.32 4.23 
Atlantic 1.57 1. 74 .59 .50 4.40 4.33 4.36 
Narragansett 1.51 1.61 .45 .50 4.08 4.24 4.16 
Socheville 1.64 1.62 .50 .43 4.20 4.11 4.16 
Kansas Com. 1.69 1. 75 .51 .54 4.48 4.30 4.39 
Sevelra 1.43 1.72 .45 .50 4.10 4.10 4.10 
A600 1. 52 1.80 .49 .46 4.27 4.38 4.32 
Average 1.53 1.69 .50 .48 4.20 
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TABLE 2--FORAGE YIELDS OF ALFALFA VARIETIES AT SIKESTON 
FROM SEEDINGS MADE SEPTEMBER 11, 1958 
5-I9 
Hay yields in tons Eer acre at 12% moisture 
6-23 
Vernal 
.97 1.39 
Buffalo 
.89 1.35 
Ranger 
.99 1.42 
Lahontan 
.78 1.10 
Cody 
.86 1.37 
N. C. Syn (51) 5 1.00 1.39 
II II B (51) 7 1.11 1.46 
" " D (51) 12 .93 1.32 
" " AB (57) .91 1.45 
Stoneville P. C. #1 .86 1. 41 
Stoneville Buffalo Sel. .85 1.28 
Rhizoma .84 1.47 
Teton .60 .92 
Moapa .51 1.16 
Average .86 1.38 
strated in Table 2. The new variety, Cody, selected out 
of Buffalo for spotted aphid resistance at the Kansas Sta-
tion, had the general growth habit of Buffalo and was its 
equal in yield. Continued performance at this level should. 
merit its addition to the recommeded list when seed be-
comes available about two years hence. 
MOAPA, a spotted aphid resistant variety developed 
out of the non-hardy African variety at Arizona survived 
the first winter reasonably well, but performed rather 
poorly, being about one ton lower in yield than the bet-
ter varieties. Of interest also is the relatively poor per-
formance of LAHONTAN, an aphid resistant variety, 
which has done well on gumbo soils of the delta in 
Arkansas trials. Our recent attempts to establish trials on 
gumbo land in Missouri have failed but Lahontan has not 
done well on sandy soils in Missouri tests. 
The varieties most highly recommended by the Mis-
souri Agricultural Experiment Station for 1960 are Buf-
falo, Vernal, and Ranger. Many other named varieties 
and the central commons are about equal in yield in 
short term stands but would not be expected to perform 
as well over a period of several years. They lack resistance 
to bacterial wilt, a disease present in much of the older 
alfalfa land of the delta. (Project 221) 
Pasture Improvement 
E. Marion Brown 
Beef production has been measured five successive 
years (1955-59) on an orchardgrass-ladino clover pasture 
and four years (1956-59) on an orchardgrass-alfalfa pasture. 
Steers (initial weight 635 pounds) gained 343 pounds per 
acre and 2.0 pounds per steer per day in 1959 on the 
orchardgrass-ladino pasture. 
8-5 9-'16 Total 
.43 .44 3.23 
.49 .48 3.21 
.42 
.52 3.35 
.27 .49 2.64 
.49 .53 3.25 
.44 .50 3.33 
.47 .60 3.64 
.43 .50 3.18 
.48 .58 3.42 
.39 .53 3.19 
.40 . 37 2.90 
.50 .54 3.35 
.46 .32 2.90 
.33 ~ 2.48 
.43 .48 3.15 
The average annual five-year gain on this pasture 
was 342 pounds per acre and 2.1 pounds per steer per 
day. 
Stands of grass and clover in the five-year-old half of 
this pasture were 78 percent of a perfect stand of orchard-
grass and 3 7 percent of a perfect stand of ladino. Army 
worms had injured the ladino clover severely in May be-
fore stands were measured in June. 
Steers gained 322 pounds per acre and 2.1 pounds 
per steer per day in 1959 on the orchardgrass-alfalfa pas-
ture. The average annual four-year gain on this pasture 
was 337 pounds per acre and 2.0 pounds per steer per 
day. Three-year-old plant stands were 73 percent of a per-
fect stand of orchardgrass and 51 percent of a perfect 
stand of alfalfa. The original orchardgrass-alfalfa pasture 
seeded in September 1955 required reseeding by Septem-
ber 1958. 
Rotation grazing was required to make efficient use 
of available pasturage and to maintain balanced stands of 
grasses and legumes. This was done by fencing the 10-
acre orchardgrass-ladino pasture into four fields of 2 Yz 
acres each and the 7 Yz-acre orchardgrass-alfalfa pasture 
into three fields. Cattle were moved every 10 days on the 
orchardgrass-ladino pasture so that each field was grazed 
intensively 10 days and rested 30 days during each graz-
ing cycle. Steers were moved every two weeks on the 
orchardgrass-alfalfa pasture so that each field was grazed 
two weeks and rested four weeks. 
If enough ungrazed grass remained at the time steers 
were removed to the next pasture to shade the legume 
or to lower the quality of pasturage at the next grazing, 
that division of the pasture was mowed immediately. 
To make full use of the orchardgrass-ladino pasture 
during its flush growth period (April, May and June) 
and yet provide plenty of pasture during July and Au-
gust, 12 steers were turned on this 10-acre pasture March 
23 
31. By July 21 it was necessary to remove 4 of these steers 
to a reserve pasture of tall fescue and alfalfa from which 
2 ~ tons of hay per acre had previously been harvested in 
two cuttings. 
The 7 ~ acre orchardgrass-alfalfa pasture carried 8 
steers continuously from March 31 to September 1, when 
all cattle were removed from both pastures. 
These experimental pastures are located on the fine 
sandy loam soil of the Sikeston Ridge one mile south of 
Sikeston. The soil has been limed and fertilized to satisfy 
the fertility requirements of ladino clover and alfalfa, 
neither of which will grow on infertile soils. ( Project 213) 
• • • 
Agricultural Engineering 
Ponding Test 
C. F. Cromwell, Jr. 
Past seasons have demonstrated the value of land 
grading on heavy soils in Southeast Missouri. In 1958 
land-graded fields were ready for seedbed preparation 10 
days to two weeks before uneven fields on Sharkey clay 
at the Bragg City field. This experiment was designed to 
give more information of the effect of pot holes in un-
even fields. 
Date 
Ponded 
June 25 
(4-6 leaf) 
" 
July 29 
(bloom) 
" 
August 20 
Check 
LSD .05 
.01 
PONDING TEST ON SHARKEY CLAY 
Bragg City - 1959 
Yield in 
lbs. Seed Plants 
Days Cotton Per 
Ponded Acre Ft. 
2 751 1.34 
4 764 1.10 
6 804 1.13 
2 771 1.25 
4 732 1.28 
6 869 1.41 
2 1343 1.36 
4 1150 1.38 
6 1209 1.27 
892 1.32 
578 .19 
780 .26 
Yield 
100 
Plants 
4.10 
4.73 
5.65 
4. 93 
4.49 
4.69 
7.65 
6.06 
7.34 
5.47 
1.32 
1. 76 
The plot chosen for this test had not been graded. 
It had been planed several times so that it was essential-
ly flat. Ridges were put up with a rice border disc on 19 
ft. centers and four-row plots of Rex cotton were planted 
April 26. The harvested plots were two rows by 80 ft . 
Date of picking was September 25 . 
One series of plots of this experiment was irrigated 
until plants came up by flooding on April 30. By May 6 
24 
enough plants had emerged to indicate a good stand. The 
other plots had enough rain for germination during the 
May 10-17 wet spell. 
The plots receiving irrigation until plants came up 
reached a stand 10 days to two weeks before the re-
mainder of the test. Yield and stand data from these plots 
are not reported in the table due to the difference in treat-
ment. However, when stand counts were taken in early 
September there was no significant difference in stand or 
yield. 
It should be noted here that a neighboring farmer 
who used flood irrigation to wet the seed had to replant. 
Also, on another test on the Bragg City field where 
sprinkler irrigation was used just before the May 10-17 
wet spell, the test had to be replanted due to poor germi-
nation. 
Test results were so variable between replications 
that only a few differences were significant. The reduc-
tion in stand due to ponding six days at the four to six 
leaf stage was statistically significant, but the reduction in 
yield for the same treatment was not significant. In fact, 
when the yield was adjusted to compensate for stand, 
there was a slight increase over the check. 
One unexpected result of this test was the yield in-
creases due to the August 20 ponding for all three peri-
ods of time. This can be interpreted as an irrigation re-
sponse in this case. 
It is interesting to compare the mean yield of all 
plots of this ponding test, 929 pounds seed cotton per 
acre, with the mean of all plots in the irrigations trial 
located about 250 feet east. The mean of all plots in the 
irrigation trial was 2478 pounds of seed cotton per acre, 
or 2 ~ times the mean yield on the ponding test. While 
these figures are not directly comparable, it is interesting 
to note that the land for irrigation trial was put to grade 
three years ago and has very good drainage. The area for 
the ponding test had a poor drainage situation to start, 
and this was made worse by the borders used to pond 
the water. 
IRRIGATION TEST 
First Second Total 
Picking Picking Yield 
Irrigated Rex 2450 215 2665 
Irrigated Delfos 2322 33!1 2660 
Not Irrigated Rex 2121 134 2255 
Not Irrigated Delfos 2323 194 2517 
One irrigation was applied to a "wilt" treatment fol-
lowing a day when visible signs of moisture stress occur-
red before noon. This irrigation was applied August 6. 
By coincidence, last year the same irrigation was made 
August 7. A second irrigation treatment was to be made 
five days after observed wilt. This treatment was not 
made and yields from these plots were included with the 
check plots. 
The two varieties planted were Delfos and Rex, for 
the second year in this test. 
There was a significant yield response to irrigation 
for Rex cotton; 410 pounds increase (126 pounds in 
1958) . Yield increases of Delfos due to irrigation were 
not statistically significant. Delfos had a 143 pound in-
crease due to irrigation this season, compared with a 158 
pound decrease last season. An indication of the favorable 
season for cotton is found both in the high yields of this 
trial, nearly 1000 pounds per acre more than in 1958, 
and in the fact that Delfos, a medium season variety out-
yielded Rex, a short season variety, in the non-irrigated 
plots. In the irrigated plots, the delayed maturity with 
Delfos noted in 1958 was not evident in 1959, another 
indication of a very favorable season. 
Sand-Furrow Irrigation 
Auburn 56 cotton was planted April 30. Three ir-
rigation treatments were used. These were (1) non-ir-
rigated check plots, (2) irrigated near 50 percent of field 
capacity as determined by tensiometers, and (3) irrigated 
two to three days after observed wilt. Treatment 3 was 
irrigated once August 12. Treatment 2 was irrigated 
July 3, July 14, and August 4. 
This cotton was picked October 1 and November 7. 
Yield differences were not significant. (Project 271) 
SEED COTTON YIELDS 
Not irrigated 
Irrigated one time 
Irrigated three times 
2241 lbs./acre 
2321 
2175 
• • • 
Insects 
Cotton Insect Research 
Keith Harrendorf 
Chemical Control of Spider Mites on Cotton 
Spider mite populations began to build up on seed-
ling cotton in Southeast Missouri during a dry period 
in late May. These infestations increased until the first 
week of August, presenting the opportu,pity for an ex-
tensive miticide testing program. Comparisons were 
made of 38 different treatments for control of spider 
mites on cotton. Tests were conducted at Bucoda, Steele, 
Dorena, and Sikeston. Tetranychus at/anticus MeG. was 
the predominent species with T . telarius (L.) and T. 
schoenei MeG. present in some fields . 
Trichion and Ethion at 0.5 pound per acre, Delnav 
at 1.0 per acre and Demeton (Systox) at 0.25 pound per 
acre gave excellent control of the mite species involved. 
Trithion appeared to be as effective at 0.25 pound per 
acre as at 0.5 pound per acre.· Ethion at 0.25 pound per 
acre did not give sufficient control on large cotton with 
heavy mite infestations. Delnav at 0.5 pound per acre and 
Aramite and sulfur did not give adequate control. (Proj-
ect 214) 
Spider Mite Control on Cotton with Phorate Granules 
Phorate granules (Thimet) were used for control of 
T. at/anticus on cotton in a small plot experiment at 
Sikeston. The plots were infested with spider mites by 
pulling heavily infested plants from another field and 
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CHEMICAL CONTROL OF SPIDER MITES ON COTTON 
Treatment 
Trithion 
Trithion 
Ethion 
Ethion 
Delnav 
Delnav 
Demeton (Systox) 
Aramite 
Sulfur Dust 
*Average 3 Tests. 
**Average 2 Tests. 
Dosage 
Lbs./Acre 
.5 
.25 
.5 
.25 
1.0 
.5 
.25 
1.0 
30.0 
No. of 
Tests 
4 
3 
5 
2 
2 
3 
1 
2 
1 
Percent Control After Treatment (Avg. for No. of Tests) 
3 Days 10 Days 17 Days 
97.7 96.9 98.2* 
97.5 99.6 96.5 
92.0 95.7 94.2 
81.6 83.1 
82.6 94.2 99.5 
44.9 42.6 59.8* 
62.9 90.8 95.5 
40.4 53.8 37.5 
56.5 14.8 
SIDEDRESSED PHORA TE GRANULES FOR CONTROL OF SPIDER MITES ON COTTON 
Treatment 
Phorate Granules 
Check 
July 24 
2.5 
21.0 
Mites Per Leaf 
July 31 Aug. 7 
.1 
11.1 . 
.0 
.78 
beating these into the uninfested plants while walking 
down the rows. 
Phorate granules (2%) were applied as a side dressing 
at the rate of 300 pounds per ~ere June 27, after a spider 
mite infestation had begun to develop. These granules 
were one year old and, according to authoritative sources, 
probably had lost 50 percent of their effectiveness. There· 
fore, approximately 3 pounds of technical Phorate were 
applied per acre. Application was made with a fertilizer 
sidedressing attachment which applied the granules to 
each side of the row. 
Mite counts were made by pulling 10 leaves that 
were showing typical mite discoloration from each plot. 
These leaves were placed under a microsope and the num-
ber of mites per leaf was determined. The first mite 
count was made July 24, approximately one month after 
treatment and at weekly intervals until August 14. See 
table for results. 
Phorate granules sidedressed at the approximate rate 
of 3 pounds technical Phorate per acre controlled the 
mite population for approximately five weeks after ap-
plication. After this time the mite population declined 
in the check plots to such a low level it was impossible 
to determine the effectiveness of. this material and meth-
od of application. There was no significant difference in 
seed cotton yields and no indication of delayed maturity 
resulting from the treatment. 
This method of control has not been thoroughly 
tested and is probably not economically feasible at pres-
ent. (Project 214) 
Influence· of Fertilizer on Cotton Insect Populations 
The influence of rates of fertilizer on cotton insect 
26 
Aug. 14 
.o 
.15 
Yields - Seed Cotton/ Acre 
Sept. 21 Nov. 2 Total 
1340 
1318 
888 
1001 
2229 
2319 
populations has been under study at Malden for the past 
four years. Fertilizer treatments this year were: (1) High 
-800 pounds of 12-12-12; (2) medium-400 pounds of 
12-12-12; and (3) low-200 pounds of 12-12-12. The 
fertilizer treatments were applied as a side dressing June 
12 just before the cotton began to square. ' 
One irrigation was needed and applied August 16. 
Insect infestation records were taken from the two 
center rows of each plot at weekly intervals throughout 
the season. Insect counts, other than aphids, were made 
by examining 25 plants selected at random from each 
plot. Aphid counts were made by examining 25 leaves 
selected at random per plot. See table. 
Insect populations did not differ significantly under 
the conditions of this experiment. There was a trend 
toward higher bollworm egg counts at the higher fer-
tilizer levels. Mirids, lady beetles and lace:wing larval 
populations tended to be lower in the low fertilizer treat-
ments, although the differences were not significant. Big-
eyed bug populations were not sufficient for comparison. 
There were no differences in first picking yields be-
tween fertilizer treatments. The high and medium rates 
of fertilizer yielded significantly more seed cotton at the 
second picking. Total yield differences were not significant 
between the high and medium fertilizer rates but both 
produced significantly more seed cotton than the low 
fertilizer treatment. (Project 214). 
In-the-Furrow Insecticide-Fungicide Treatments for 
Cotton 
Previous studies at Sikeston have indicated the value 
of fungicides applied in-the-furrow at planting. Insecticide 
AVERAGE SEASONAL INSECT INFESTATIONS AND YIELDS FROM COTTON AT THREE LEVELS OF FERTILIZATION 
Fertilizer Levels 
High Medium Low 
Insect (800 lbs. 12-12-12) (400 lbs. 12-12-12) (200 lbs. 12-12-12) 
Bollworm 
Eggs (Per 100 Plants) 
Larvae (Per 100 Plants) 
Aphids (Per 100 Leaves) 
Mirid Complex (Per 100 Plants) 
(Fleahopper, tarnished plant bug & 
rapid plant bug) 
Lady Beetles (Per 100 Plants) 
Insidious Flower Bugs (Per 100 Plants) 
Lacewing Larvae (Per 100 Plants) 
Big-Eyed Bugs (Per 100 Plants) 
Yield - Seed Cotton? Acre 
1st Pick Sept. 30 
2nd Pick Nov. 9 
Total 
control of soil insects was studied again. Treatments 
were as follows: 
1. Dieldrin-0.5 pound per acre. 
2. Aldrin-0.75 pound per acre. 
3. Captan-2.5 pounds per acre. 
4. Dieldrin plus Captan-same dosage for both as 
given above. 
5. Aldrin plus Captan-same dosage for both as 
given above. 
6. Check-no treatment. 
All materials were wettable powders. They were ap· 
plied in 10 gallons of water per acre in-the-furrow at 
planting. The variety was DPL Fox, hilldropped April 23. 
Stand counts were made May 7, 21, and June 3 by 
counting the plants per 25 feet of row in four randomly 
selected locations from the two center rows of each plot. 
Yield records were taken from the two center rows 
of each plot, which were machine picked September 21 
and November 2. See table for results. 
14.2 11.3 9.2 
2.8 2.7 2.7 
27.1 37.2 36.1 
2.3 2. 2 1.2 
1.2 1.3 .5 
4.4 4.2 4.1 
3.0 2.5 2.2 
.2 .0 .2 
1327.8 1327.8 1299.5 
444.6 403.1 306.3 
1772.4 1730.9 1605.8 
higher numbers of plants than the check. May 21 and 
June 3 all treatments had significantly higher stand counts 
than the check. Seed cotton yields did not differ sig-
nificantly. (Project 214) 
Boll Weevil Hibernation Studies 
Trash samples were inspected during February and 
November and December, 1959. These samples were 
run through a USDA pink bollworm trash inspection 
machine. 
RESULTS OF TRASH SAMPLING FOR HIBERNATING 
BOLL WEEVILS 
No. Avg. No. Weevils 
Loca- of Weevils Per 
Month tion Samples /Sample. Acre 
February Campbell 38 0 None 
February Commerce 22 0 None 
November Malden 10 2.6 6292 
November Morley 12 .33 799 
November Commerce 8 0 None 
Stand counts May 7 showed Aldrin , Dieldrin, and 
Aldrin plus Captan treated plots to have significantly . 
December 
December 
Qulin 
Neelyville 
8 .13 315 
28 .14 339 
IN-THE-FURROW INSECTICIDE--FUNGICIDE TREATMENTS FOR COTTON 
Aldrin Dieldrin 
and and 
Criteria and Date Aldrin Dieldrin Captan Captan Captan Check 
Stand Count/100 Ft. Row 
May 7 338.8 313.5 295.3 323.0 281.3 262.5 
May 21 341.0 331.0 . 359.5 364.8 341.8 291.0 
June 3 385.8 374.0 454.3 418.3 392.0 321.3 
Yields - Seed Cotton/ Acre 
Sept. 21 1595.5 1488.4 1403.3 1530.9 1488.4 1502.0 
Nov. 2 673.8 581.9 660.2 568.3 619.3 605.7 
Total 2269.3 2070.3 2063.5 2099.2 2107.7 2107.7 
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Comparison of Winter Survival of Missouri Weevils 
and Texas Weevils-A cooperative project was carried on 
with Dr. J. R. Brazzel, Texas A & M, comparing Mis-
souri weevils with Texas weevils under hibernation cage 
conditions at College Station. Diapausing weevils were 
placed in the hibernation cages. The Missouri weevils 
went into cages 10 days later than the Texas weevils. 
On May 1, 10.4 percent of the Missouri weevils had 
emerged from hibernation. According to Dr. Brazzel, this 
survival was twice as high as survival from the best Texas 
cage. 
Hibernation Cages-No live weevils were recovered 
from hibernation cages at Campbell, Bucoda, or Sikeston 
in the spring of 1959. These cages had been stocked with 
250 field collected weevils each. A sample of the popula-
tion used to stock these cages had revealed 60% of the 
population to be in a diapausing condition. 
Five hibernation cages were stocked with weevils in 
the fall of 1959, with 500 weevils in each cage. Survival 
will be determined in the spring of 1960. All cages are 
located at Sikeston. (Project 214) 
Corn Insects 
ivfahlon L. Fairchild and Armon]. Keaster 
Corn borer research was continued in New Madrid 
County. Field populations were even lower this year than 
in 1958. Another light infestation is expected for 1960. 
Chemical control of the European corn borer was 
limited; however, chemical control experiments on soil 
insects and the corn earworm were conducted at Sikeston 
and Laforge. Results for one year are inconclusive so the 
data will be reported after further study. 
Corn earworm biological studies were initiated at 
Sikeston because of interest in commercial sweet corn 
production in this area. 
Some interesting results were obtained from insecti-
cide treatments for sorghum midge in 1958 and 1959. It 
is hoped that from these and other studies a timed insecti-
cide application will increase sorghum yields by decreas-
ing sorghum midge and other insect populations attack-
ing the grain heads. 
Regional Survey 
The long range study of annual changes in corn 
borer abundance in New Madrid County was continued 
in 1959. The number of cooperators remained at 24 in 12 
survey townships. Table 1 lists these cooperators and 
gives a summary of the surveys taken on each farm dur-
ing the year. All infestations and dissection data have 
been converted to an estimated acre basis. 
Dry warm weather prevailed throughout New Madrid 
County during the early spring months. Due to these 
weather conditions, the planting date varied only slight-
ly throughout the entire county. There were few fields of 
corn planted after April 30. 
The spring survey indicated a mild infestation 
of corn borer for the county. Only 10 borers and 
pupae were found in the 22 fields surveyed. This low 
TABLE 1--1959 EUROPEAN CORN BORER CENSUS SUMMARY FOR NEW MADRID COUNTY, MISSOURI 
First Brood Second Brood 
Date % Leai Tunnels Tunnels 
Cooperator Variety Planted Feeding Per Acre Per Acre 
Bader 523W (m.r.) 18 Apr. 59 20 1,680 4,230 
Bennett Indiana 909 10 Apr. 59 2 308 2,897 
Blankenship Pfister (White) 1 Aprl 59 7 0 3,575 
Burch Indiana 909 25 Mar. 59 7 665 1,668 
Campbell Pioneer 313 15 Apr. 59 13 1,520 329 
Chartrau Pfister 403 12 Apr. 59 4 564 1,172 
Crouthers Farm U.S. 13.Dwarf 20 Apr. 59 22 307 1,080 
Crouthers, J. B. 15 616 1, 852 
Fisher 598 2,210 
Gardner Indiana 501 10 Apr. 59 10 1,290 2,394 
Halford 2 0 13,337 
Hamilton Pfister 147 25 Apr. 59 10 312 2,444 
Hulshof u.s. 13 20 Apr. 59 9 188 3,210 
Jones Pfister Mar. 59 10 1,418 2,816 
Keaster Pfister 270 & 351 10 0 1,520 
LaPlant Funks 193 10 Apr. 59 5 0 324 
Leirer 17 3,116 805 
Lumsden M.F.A. 25 Apr. 59 20 646 352 
Mullin McMullin 148 2 Apr. 59 8 0 8,028 
Penman Funks G-91 17 Apr. 59 7 338 663 
Rogers Indiana 909A 20 Apr. 59 16 0 0 
Scott, Sr. u.s. 880 9 Apr. 59 16 909 3,300 
Scott, Jr. U.S. (Mo.) 880 6 Apr. 59 13 2,639 9,650 
Terry Pfister 347 & 300 6 Apr. 59 12 320 5,166 
Includes live borers and pupae. 
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population was possibly due to high Lydella (parasite) known borer populations. D warf U.S. 13 variety was 
populations, and agronomic practices in the southeast planted for studies on both the first and second broods. 
Missouri area. The population of corn borer followed Six caged hills and six uncaged hills were compared for 
the expected trend (Table 1), where there were no heavily each brood. 
infested fields within the county. The fall survey indicates In the first brood experiment, plants were artificially 
a low overwintering population again in 1960. Only six infested with one egg mass per plant on June 12. All of 
of 24 fields were found to contain overwintering borers. the plants were dissected July 23 to determine the result-
In four of these fields stalks were still standing which ing population. See Table 2. There were 84 tunnels in 
may account for the presence of borers. Clean, fall-plowed the six caged hills, compared with 60 tunnels in the un-
fields, parasites, and uniform planting date over the county caged hills. 
should tend to maintain a minimum infestation of corn In the second brood experiment, the plants were arti-
borer. ficially infested with 3 egg masses per plant August 3. 
Corn Borer Parasite Cage Study 
Plants were dissected September 9. In this experiment 
there were more borers and tunnels in the uncaged plants 
A cage study was initiated at Sikeston, Missouri in than in the caged plants. (Table 3) . However, a total of 
1959 to study the effect of predators and parasites on seven Lydella pupae were recorded in the uncaged plants . 
TABLE 2--RESULTS OF FIRST-BROOD CAGE STUDY, SIKESTON, MISSOURI - 1959 
Number Borers 
Hill Tunnels Ins tar 
No. Emp Occ 1 2 3 4 5 p1 p2 Total Parasites Other 
Caged 
A-1 7 9 0 0 0 0 5 3 1 9 0 7 Moths 
A-2 4 6 0 0 0 0 3 0 4 7 0 4 Moths 
A-3 3 9 0 0 0 0 4 1 4 9 0 3 Moths 
A-4 3 9 0 0 0 0 4 0 5 9 0 6 Moths 
A-5 4 14 0 0 0 0 3 4 7 14 0 5 Moths 
A-6 8 8 0 0 0 0 3 2 3 8 0 6 Moths 
Total 29 55 0 0 0 0 22 10 24 56 0 31 Moths 
Uncaged 
B-1 3 4 0 0 0 0 0 0 4 4 0 
B -2 0 10 0 0 0 0 3 0 7 10 0 
B-3 4 5 0 0 0 0 3 1 1 5 0 
B-4 4 3 0 0 0 0 0 0 3 3 0 
B-5 4 6 1 0 0 0 1 2 2 6 0 
B-6 3 8 0 0 0 0 2 3 3 8 0 
Total 24 36 1 0 0 0 9 6 20 36 0 
1Pupae 2 Pupal cases 
TABLE 3--RESULTS OF SECOND-BROOD CAGE STUDY, SIKESTON, MISSOURI- 1959 
Number Borers 
Hill Tunnels Ins tar 
pl Pc2 No. Emp Occ i 2 3 4 5 Total Parasites 
Caged 
x:r- 13 4 0 0 0 0 4 0 0 4 0 
A-2 7 5 0 0 0 0 5 0 0 5 0 
A-3 14 5 0 0 0 1 4 0 0 5 0 
A-4 6 4 0 0 0 0 4 0 0 4 0 
A-5 6 5 0 0 0 0 5 0 0 5 0 
A-6 9 5 0 0 0 0 5 0 0 5 0 
Total 54 28 0 0 0 1 27 0 0 28 0 
Uncaged 
B-1 6 9 0 0 0 2 7 0 0 9 0 
B-2 5 12 0 0 0 0 12 0 0 12 2 L~della 
B-3 5 0 0 0 0 0 0 0 0 0 0 
B-4 9 17 0 0 1 0 16 0 0 17 4 Lydella 
B-5 8 12 0 0 0 0 12 0 0 12 1 Lydella 
B-6 8 6 0 0 0 0 6 0 0 6 0 
Total 41 56 0 0 1 2 53 0 0 56 7 Lydella 
1 
2
Pupae 
Pupal cases 29 
Cotton These tests will be continued to determine the effec-
tiveness of biological control of the European corn borer 
in New Madrid County. (Project 270) 
Two varieties of cotton were used in the experiments 
at Diehlstadt using chemical controls for root knot nema-
todes. Auburn 56 was chosen as a variety resistant to the 
nematode-fusarium complex and Fox was chosen as the 
susceptible variety. Four rows of Fox and four rows of 
Nematode Control 
Auburn 56 were included in each test plot. Records were 
taken from the two center rows of each variety. The cot-
ton was all planted on May 6 and each treatment was 
Lee jenkins replicated three times. 
Research on nematode control by the use of chemi- The following chemicals were used as soil treat-
cals and the use of resistant varieties was continued with menrs; Ethylene dibromide, DD and Dibromo chloro-
cotton and truck crops at Diehlstadt in 1959. Observa- propane. The Dibromo chloropropane (nemagon or 
tions were made on nematode damage to soybeans and Fumazone) was used both as a liquid and in the granular 
other crops in Southeast Missouri. form. Applications were made in some tests two weeks 
TABLE I--EFFECTS OF VARIOUS ROOT KNOT NEMATODE CONTROLS ON COTTON YIELDS 
Seed Cotton Method of 
Auburn 56 Fox Fumigant Rate per Acre Appication 
Applied 14 Days Before Planting 
1549 1135 DD 8 gals. Soil Chisel 
1567 1050 Dibromo chloropropane 1/4 gal. Soil Chisel 
1484 1427 Dibromo chloropropane 1/2 gal. Soil Chisel 
1679 1669 Dibromo chloropropane 3/4 gal. Soil Chisel 
1522 1510 Ethylene dibromide 85% 2-1/2 gals. Soil Chisel 
1552 1136 Dibromo chloropropane 1/8 gal. Soil Chisel 
1521 1410 Dibromo chloropropane *50 lbs. **Soil Chisel 
1539 1322 Dibromo chloropropane *25 lbs. **Soil Chisel 
Applied at Planting Time 
1523 1649 Dibromo chloropropane *50 lbs. **Soil Chisel 
1605 1478 Dibromo chloropropane 1/2 gal. Soil Chisel 
1526 1184 Dibromo chloropropane 1/4 gal. Soil Chisel 
1458 685 Check - No Treatment 
*Dibromo chloropropane (Nemagon or Fumazone) 17-1/2% granules. 
**The soil chisel used was a chisel attachment on a two row International corn planter, used for deep application of 
fertilizer below the level of the seed. In this case the granules were placed about 6 inches below the surface of the 
soil and directly in the center of the row. 
TABLE 2--DEAD AND WILTED COTTON PLANTS- SEPTEMBER 12, FOLLOWING VARIOUS 
NEMATODE CONTROL TREATMENTS, DIEHLSTADT 
Row Average 
Fox Auburn 56 
No. *Avg. No. *Avg. 
Treatment Plants Height Dead Wilted Plants Height Dead Wilted 
DD, 8 gals. 230 29" 79 100 233 36" 
Dibromo chloropropane, 1/4 gal. 254 29" 83 145 282 33" 
Dibromo chloropropane, 1/2 gal. 238 29" 22 91 259 34" 
Dibromo chloropropane, 3/4 gal. 233 33" 21 80 252 35" 
Ethylene dibromide 85%, 2-1/2 gals. 246 30" 21 67 280 28" 
Dibromo chloropropane, 1/8 gal 256 31" 64 131 253 31" 
Dibromo chloropropane, **50 lbs. of 17-1/2% granules 238 29" 20 69 235 32" 
Dibromo chloropropane, **25 lbs. of 17-1/2% granules 242 29" 41 105 253 34" 
Applied at Planting Til;Ile Treated May 6, at planting time 
Dibromo chloropropane, **50 lbs. of 17-1/2% granules 259 31" 17 47 255 33" 
Check - No Treatment 229 22" 117 93 285 35" 
Dibromo chloropropane, 1/2 gal. 326 27" 22 92 266 32" 
Dibromo chloropropane, 1/4 gal. 252 29" 45 89 299 35" 
*The average height was measured on August 27. 
**Applied with a soil chisel attachment on a two-row International corn planter, ordinarily used for deep 
application of fertilizer below the level of the seed. In this case the granules were placed about six 
inches below the surface of the soil and directly in the center of the row. 
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Soybean cyst nematode damage. 
Close-up of the cyst on soybean plant roots. 
before plant ing whi lt some other treatments were made 
at pl<tming time. 
All li qu id chem icals were app li ed by usi ng a si ngle 
so il chi sel in the center of ea h row, placing the hem ica l 
6 inches below the surface of the soil. A john Blue 
sq ueeze type pump was used to provide a un iform now 
of chem ica ls to the so i I chise l. 
All gran ules were app li ed by us ing a special chise l 
on an Inrernarional Ha rvester p l ;~nrer ordinarily used for 
deep appli ation of fe rt ili zer below the level of the seed. 
In these tests the granules were placed about 6 inches be-
low the surface of the so il. 
Soybeans 
Over 2000 acres of soybeans in southeast Missouri 
showed sy mptoms of da mage from the soybean cyst 
nematode. The damage ranged fro m slight to so severe 
chat s me fie lds were plowed under in ear ly June. Soy-
bea ns char showed some damage in late May seemed to 
recover to so me extent in June and July. Man y pl ants 
char were severely damaged either died or remained stunc-
ed throughout the growing seas n. 
Soybea n plants that were severely damaged were 
removed from an area in a fi eld ac Conran and replanted 
co soybeans on June 23. Some of che new plantings were 
pur in where the original row had been planted. Ocher 
rows were planted midway between the orig inal rows. 
A 20-foot length on the end of each row was trea ted with 
Dibromo chloropropane ar the rare of \h ga llon per acre-
row treatment. The plantings midway between the origi-
nal rows grew noti ceably fas ter fo r che first month chan 
chose planted on the original rows. All new plan rings 
.'> 1 
Okra plot untreated, left, and treated, right, for nematode control. 
(See Table 3 ) 
o utgrew rhc bean s le f"t fr om t he origin :1l plantings. By 
late Augu~t rhcrc was litrl e differen ce between th e siz<.: 
of the pbnts midwa y between the orig in al rows and th ose 
rep lanr<.:d in the ori g inal row. The ~oybea n plants on rhc 
trea ted so il g rew tw ice as large a~ any o n t h <.: unm::ned 
arc:as of the: rows. 
Truck Crops 
Muskmelons were g rown o n trc:ated :~nd untrc:a tc:d 
rows. Three rows were trea rcd w ith \A ga ll o n of Dibromo 
c hloroprop~ n c per acre and rhr<.:e were left untrea ted. On 
one o f the three unm.:ated rows the p lants were dying as 
a result of nematode damage by Jun e 5. The o th er un -
n·cated rows and the tre:uccl rows appeared no rmal. Later 
in the ~cason s pray injury was so severe rhat no rcli ablc: 
harves r rcl'o rds we re obtained. 
Ca bbage of the al l-season va ri ety was starred by seed -
ing in th e row May 13. Root knot ne matodes did not 
a usc a v is ible diffe re nce between the plants g rowing o n 
treated and untrea ted rows. Harvest records are in T able 
3. 
Pepper plants of the Ca liforni a Wonder variety were 
planted May i3 o n treated and untreated rows. There 
Yield• of Okra from plots pictured at left. Untreated plot yield, left; 
treated plot, right. 
was no no ti ceab le di!Te rc: nce in th e growt h and appear-
ance of rhe rows. T he roots of jlanrs from rhe untreated 
rows were <.:xam ined after harvest in September. T here 
was lirde cv id enc · of root knot dam~ge. Ha rvest record s 
are in Tab le 3. 
Beers of th e C rosby Egyp ti an va ri ety were planted 
May 13 and harves ted July 22. A t harvest rime the tops 
were of about unifor m heig ht a nd there was no distin-
g u ishab le d iffe rence in genera l appea ran e. Howeve r the 
beets from th e treated rows were ge nera ll y la rge r than 
those from unrrc<Jtcd rows. Harves t results arc in Table 
3. 
Bush beans nf the top crop variety were planted May 
l3. By June 3 the bean p la nts o n the rre~ted rows were 
sli g ht ly la rger than o n the untrea ted . By Jul y 30 mos t o f 
th e leaves had dro pped from th e untrea ted rows w h il e 
th e trea ted rows reta in ed the ir leaves . There was severe 
root damage to j lanrs o n the untrea ted rows. Results are 
in Tab le 3. 
Tomatoes of the Rutgers variety were planted May 
l 3. No noticeable difference was observed in the appear-
ance o f th e plants on trea ted and untrea re I rows during 
rh e g rowing season . Pl a nts xa min ecl afte r harves t had 
TABLE 3--RESULTS OF NEMATODE CONTROL SOIL TREATMENTS FOR TRUCK CROPS AT DIEHLSTADT 
Crop 
Bee ts 
Bush Beans 
Peanuts 
Cucumbers 
Okra 
Cabbage 
Peppers 
Tomatoes 
Tomatoes 
Squash 
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DD, 8 gals. 
Treatment 
per Acre 
Dibromo chloropropane, 1/2 gal. 
Dibromo chloropropane, 1/2 gal. 
Dibromo chloropropane, 1/4 gal. 
Dibromo chloropropane, 1/2 gal. 
Dibromo chloropropane , 1/2 gal. 
DD, 8 gals. 
DD, 8 gals . 
Dibromo chloropropane, 1/2 gal. 
Dibromo chloropropane, 1/4 gal. 
Percent Increased 
Yield by VVeight 
48% 
31% 
11% 
51% 
46% 
9% 
No Difference 
11.5% 
10% 
Percent Decreased 
Yield 
6.7% 
TABLE 4 
Crop Treatment per Acre Yield Lbs. per Acre 
All Gold Sweet Potatoes 
All Gold Sweet Potatoes 
Ne magold Sweet Potatoes 
Nemagold Sweet Potatoes 
All Gold Sweet Potatoes 
DD, 8 gallons 15148 
16481 
19229 
32571 
16660 
Ethylene dibromide, 2-1/2 gals. 
DD, 8 gallons 
No Treatment 
No Treatment 
The land at Diehlstadt was sandy. Root knot nematode infestations were unusually uniform 
over the field. 
Soil fumigation treatments for vegetables were applied over three weeks before the vegetables 
were planted. 
lirtlc c.:v idcncc of roo r knot nem:Jtod e damage c.:ve n on 
the umreated rows. 
Tom:1ro plants o( severa l other varieties were.: tested 
for res istance.: to root knot nema todes. All of the nati ve 
va ri eti es t<:sted were sus <: priblc. T he va ri eti es Anahu 
and Kalohi from Ha wa ii we re hig hl y res isr::t nr . No h:Jr-
ves r records were made on this planting. 
Sweet potatoes of the All Go ld v:1 ri uy w ·regrown 
in co mpari so n with Ncmago ld plants. T he Nt:mago ld 
variety produced much smoother potaroc~ than th t: All 
Go ld . Nc.:mago lcl potatoes also were hi g hl y res ista nt t1> 
n<:matodes. All Gold is quire susceptib le: to roor knot 
nema todes. (St:e Tablt: 4). 
Sguas h plants of an ea rl y variety looked t:q uall y we ll 
on treated and untreated rows where rh<: fumigant w:1s 
dibromo chloropropane at ~ gallon per acre. A compari-
so n of yields from treated :mel untreated rows is in Table 
3. 
Okra was planted May l3 and by June 3 the plants 
on rh c.: n·eatcd rows we re somewhat larger than those on 
the untrt<1ted rows. O n Ju ly 30 tht:re we re several dead 
and some stunted plant s in rh e un t re:~ted rows. The 
tr<:ated rnws had larger plants and fewe r dead ones. Table: 
"> includes a yie ld compa ri son. 
C 11Tnrs grown on rows treated with 1h gallon 
dihromo chloropropanc p ·r acre were smooth and of good 
(]Ualiry. Ca rrors on untreated rows were srunrcd and 
ro ugh wit h the rypic1l appca ran c of can·ors heavi ly in -
fested with root knot nematodes. 
Peanurs grown on rows rreated for nematode contro l 
had darker green leaves rhan plants on un[J·eared rows. 
Rcsu lrs arc li sted in Table 3. (Project 312) 
• • • 
Adequate sail fertility is enential for efficient production. The plot on 
the left received no treatment and produced only 300 pounds of lint 
per acre. That on the right received SO + SO + SO under the row and 
produced over 700 pounds per acre. 
Soil treatments that provide a balanced supply of nutrient• can pro-
mote early maturity and high yield• of cotton. 
Soils 
James A. Roth and G. E. Smith 
Soil fertility experiments continue to show that few 
soils in southeast Missouri can supply all nutrients re-
quired by cotton for most efficient production. Where 
one or more nutrients are not present in the proper 
amount, at some stage in plant growth, full advantage 
cannot be taken of improved crop management practices. 
The soils differ widely in their capacity to supply nu-
trients to crops. Rainfall and temperature will influence 
the rate of nutrient release on different soils. An improper 
supply of an essential element may cause excessive 
growth of cotton which delays or reduces fruiting and 
makes machine harvesting difficult. 
Soil tests are the best method yet devised for deter-
mining the reserves of plant nutrients in a soil. Where 
soils are extremely deficient, basic treatments can be 
made to raise their levels. Only limited areas in the delta 
area have shown a need for these build-up treatments. 
Soil tests are not designed to show the amount of 
starter fertilizer that may be needed for a specific crop. 
Proper application of starter fertilizer on cotton has pro-
duced significant increases in yield on many soils that 
show a high nutrient content by soil tests. When seasons 
are cold and wet or where soils have a high clay content 
the rate of release of plant nutrients can be too slow for 
best growth. The rate of nitrogen release from soil is dif-
ficult to predict because of these temperature and mois-
ture effects. Deficiencies or excesses of nitrogen supplies 
can have an adverse effect on the growth of cotton. De-
termining the amount of nitrogen needed for most ef-
ficient production of cotton is difficult. 
Studies have been conducted with starter fertilizer 
for the past seven years on soils with adequate nutrient 
reserves. The use of these starter treatments, banded at 
time of planting or by placing under the beds, has been 
most effective. 
On most sandy soils a 50 + 50 + 50 application of 
fertilizer, banded at planting has produced top yields. 
These treatments have seldom delayed maturity. When 
there has been some shortage of summer moisture these 
treatments have given .an increased return when supple-
mental irrigation has been provided. When heavy crops 
of vetch or other legumes are plowed under, the amount 
of nitrogen applied needs to be reduced to prevent ex-
cessive vegetative growth. 
On the "mixed" (loam) or "gumbo" (clay) soils the 
starter fertilizers have been essential to supply a readily 
available supply of plant nutrients early in the season. On 
most soils where experiments have been conducted an ap-
plication of 50 + 50 + 50 has been an efficient treat-
ment. These soils do not warm as rapidly in the spring as 
those with a higher sand content, and the release of ni-
34 
trogen and phosphorus from organic matter will be re-
duced. After the cotton plants have started fruiting the 
application of an additional 40 to 50 pounds of nitrogen 
per acre as a side dressing has produced optimum yields. 
In wet seasons a total of 100 pounds of nitrogen per acre 
on these clay soils has been most effective. But in years 
with less moisture this amount of nitrogen has caused 
excessive growth, which has depressed yields and com-
plicated insect control and picking. 
Nitrogen from various sources has been tested. Am-
monium nitrate and ammonium sulphate have been con-
sistant in their performance on the various soil types. 
Other sources have produced erratic results which may 
be due to source, climate, method of application or some 
unfavorable soil reaction. 
The method of fertilizer application has influenced 
the yield of cotton even though the rates used were 
identical. Maximum returns from a uniform rate 
( 48 + 48 + 48) have been obtained by placing the fer-
tilizer in a narrow band as a starter or under the row 
where beds were used. Broadcasting and plowing down 
of fertilizer at the same rate ( 48 + 48 + 48) has not 
been as satisfactory a method. 
The use of trace mineral mixture has increased yields 
of cotton lint in some experiments. At some locations 
use of trace minerals may have been justified while on 
other soils the need was questionable. Experiments with 
these materials are being continued. 
The calcium requirement of cotton is low, but lime 
is essential to insure the most efficient use of other fer-
tilizer nutrients. The need for lime can best be deter-
mined by soil test. 
Irrigation of cotton has resulted in more uniform 
yields over a four-year period on the sandy soil at the 
Malden Experiment Field. In extremely dry years irriga-
tion has improved yields on the heavier soils, and has 
been useful in obtaining a stand after planting, where 
soil has dried. Further research is required to determine 
potentials of irrigation with high fertilizer treatments and 
the effect on maturity and total yield. 
Fertility experiments have been conducted with com, 
soybeans, and small grains. Results have indicated that on 
the sandy soils, nitrogen applied to corn at planting or 
sidedressed will produce efficient yields. Nitrogen plowed 
down in the fall has been inferior to the spring applica-
tions. To assure maximum return from heavy fertilizer 
applications the plant population must be adequate and 
uniform. 
Results from the application of fertilizer to soybeans 
in Southeast Missouri have not been striking in most ex-
periments. On one soil in 1959 the test indicated a low 
level of potassium. The application of potash increased 
the yield from 15 to 24 bushels of grain per acre. Except 
in cases of extreme deficiencies the direct application of 
fertilizers will require further research. (Projects 267, 268, 
357) 
SUMMARY OF SOIL TESTS 
% % % 
Depth % O.M. P205 K Mg Ca pH H C.E.C. Sand Silt Clay 
Bell City Experiment Field, Soil Type: Sharkey Clay 
Soil Test Correlation 0-7" 2.9 294 525 800 6050 6,5 1.5 20 47 20 33 
7" -14" 1.9 138 295 900 5050 6.6 1.0 18 45 9 46 
Bragg City Experiment Field, Soil Type: Sharkey Clay 
Soil Test Correlation 0-7" 2.1 123 330 1070 6000 5.9 3.0 23 29 30 41 
7" -14" 1.5 65 500 1070 6000 5.7 3.0 23 16 77 7 
Malden Experiment Field, Soil Type: Dexter Fine Sand 
Soil Test Correlation 0-7" .9 123 340 80 400 6.1 1.5 3 79 18 4 
7" -14" .7 77 230 150 400 5.6 0 2 70 25 5 
Diehlstadt Experiment Field! Soil Type: Bertrand Sand 
Cotton 0-7" 1.0 226 360 200 1450 6.9 0.5 5 83 11 6 
7" -14" 0,8 68 415 160 1050 6,6 1.0 5 83 12 5 
Gardner - Cooperative Cotton Plot; Soil Type: Dexter Fine Sandy Loam 
(4 mi. S.E. of Matthews) 0-7" 3.1 150 415 130 4000 6.3 2,0 13 
7" -14" 1.5 48 295 100 2800 6.4 2.0 10 
Choate - Cooperative Cotton Plot, Soil Type: Sarpy Clay Loam 
(1/2 mi. West of Dorena Mere.) 0-7" 2.7 364 440 900 6300 7.3 0 20 6 64 30 
7" -14" 2.2 276 320 900 6300 7.4 0 20 6 60 34 
Allen & Noble - Cooperative Cotton Plot, Soil Type: Sharkey Clay 
(2 mi. S.W. of Rives) 0-7" 2.9 220 380 920 5600 6.0 3.0 21 50 30 20 
7" -14" 1.9 108 450 1070 5200 5.3 5.0 23 40 39 21 
Maddox & French - Cooperative Cotton Plot, Soil Type: Sharkey Clay 
(5 mi. S.E. of Malden) 0-7" 2.8 220 230 800 5000 5.8 2.5 19 37 53 10 
7" -14" 1.4 104 170 840 5600 5.9 2.0 20 44 43 13 
Roth - Cooperative Cotton Plot, Soil Type: Sharkey Clay Loam 
(2 mi. N.E. of Malden) 0-7 1.1 226 230 710 3500 7.0 0 12 
7" -14" 0.7 220 700 710 3600 8.0 0 13 
Sikeston Experiment Field, Soil Type: Dexter Sandy Loam 
(1 mi. South of Sikeston) 0-7" 1.7 134 175 200 1600 6.0 2.5 7.5 41 50 9 
7" -14" 1.4 57 110 200 800 6.0 2.5 5.5 44 45 11 
Soil tests determine the fertility levels of a soil and indicate the treatments that may be needed for best crop yields. 
The tests show the basic or plow-down fertilizer application that may be necessary. The soil test is not designed to deter-
mine the amount or kind of starter fertilizer to apply. 
Organic matter is a very important constituent of soil that influences plant growth, but it is difficult to maintain with 
the present row crop system of farming practiced in Southeast Missouri. The organic matter furnished most of the nitrogen 
and much of the phosphorus for crops in unfertilized fields. Soil temperature and moisture influence the rate of nutrient 
release from organic material. As indicated in the table above, sandy soils are usually low in organic material whereas 
clay soils usually have a considerably higher content. The use . of cover crops and the plowing down of plant refuse has been, 
and will probably continue to be, the most satisfactory method of maintaining soil organic matter. 
A majority of the soils of Southeast Missouri contain adequate levels of phosphorus and potassium. Even though the 
soil content of these nutrients may be medium to high, experimental results indicate that these elements, applied in a solu-
ble form and concentrated in an area adjacent to, but seperate from, the seed will increase yields of cotton and influence 
maturity. At the Malden Experiment Field there has been a response to potash even though the soil test indicates a level 
of 340 pounds per acre. This amount is considered high for a sandy soil with an exchange capacity of 5 mill-equivalents. 
The calcium and magnesium contents of a large percentage of soils in Southeast Missouri have been adequate for 
cotton production. Only where soil tests have shown a low value has there been a response from liming. It is known that a 
low calcium level may decrease the availability of other plant nutrients. Cotton grown on soils with a pH of "4. 5 and 4. 2 has 
responded to the application of limestone. The high level of magnesium in some of these soils has indicated a need for cal-
cium limestone rather than dolomite (contains magnesium as well as calcium). 
Mechanical analysis determinations on the soils mentioned above indicate that the percentage of sand has much less 
effect on tilth of the soil than the percentage of clay. Relatively small variations in the content of clay and silt greatly in-
n_uence the eas~ of seedbed preparation and tillage. This is shown by a comparison of the soil from the Bell City and the 
Sikeston Expenment Fields. The Bell City soil is very difficult to cultivate and the Sikeston Field relatively e·asy. The 
B_ell City surface soil has a higher sand content than that at Sikeston but also contains a greater amount of clay. It is the 
~1gh clay content that is responsible for the difficulty in tillage. When soils contain more than 30 percent clay an increase 
m the sand content has only a minor effect on soil physical properties. The subsoil analysis in the table above shows a 
low content of clay and high percent of silt at Bragg City. There may be some limited areas where deep plowing could 
change the texture· of the top soil and improve tilth. Because of the great variation in soil texture in individual fields ex-
tensive samples should be collected and analyzed before such operations are attempted. ' 
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SUMMARY OF COTTON RESPONSE TO SOIL TREATMENT 
Clay and Clay Loam Soils 
Comparison of 
Starter Fertilizer 
No Fertilizer 
25 + 25 + 25 
50+ 50+ 50 
100 + 100 + 100 
100 +50+ 50 
Bragg City 
No Water 
Total 
1st Pick Lint 
136 176 
337 362 
504 549 
605 677 
(All yielps expressed as pounds of lint cotton per acre) 
Bell City Choate French Allen 
No Water No Water No Water No Water 
Total Total Total 
1st Pick Lint 1st Pick 1st Pick Lint 1st Pick Lint 
512 629 358 519 762 293 547 
631 731 577 907 1146 388 520 
635 745 600 743 1084 572 753 
550 679 595 598 882 458 900 
659 819 1025 595 760 
Roth 
Irrigated 
Total 
1st Pick Lint 
513 577 
668 778 
685 864 
567 752 
712 877 
Roth - Subsoil 
Irrigated 
Total 
1st Pick Lint 
415 484 
428 589 
489 732 
555 840 
550 885 
The clay soils of Southeast Missouri responded to adequate starter fertilizer application in 1959. An increase from 
the highest rate of application (100/100/100) was obtained on three of the fields while 50/50/50 produced maximum yields at 
the other locations. Cotton produced on the Roth farm (subsoil) was a "cut" area where the field had been put to grade. 
This area produced less than the undisturbed soil where no treatment was applied. However, this subsoil responded to nu-
trient additions and with the heavier treatments produced as much lint cotton as the undisturbed or "filled" area, The 
summary of soil test shows wide differences in nutrient content in the top and subsoil. This points to the need for a com-
plete soil test evaluation on fields where soil is moved to bring land to grade. 
The short growing season necessitates an ample supply of plant nutrients early in the season. The release of nutri-
ents from these heavy clay soils is slow when temperatures are low. Complete starter fertilizers banded near the seed help 
promote early growth and insure an early yield of higher quality cotton. 
Rate of Nitrogen 
Application 
No Fertilizer 136 176 512 629 358 519 762 293 547 513 577 415 484 
0 + 100 + 100 158 201 398 523 440 529 739 450 672 634 825 377 454 
25 + 100 + 100 373 415 526 659 593 815 1050 534 887 714 888 465 641 
50+ 100 + 100 497 531 678 799 559 727 1064 502 875 678 854 655 817 
100 + 100 + 100 605 677 550 679 595 598 882 458 900 567 752 555 840 
An even supply of moisture in the early part of the growing season apparently increased the release of nitrogen from 
the soils in 1959. Experiments in 1958, following the extremely wet searon of 1957, indicated that a 100-pound per acre 
application of nitrogen was used efficiently. In 1959, lower rates of application were adequate. The heavier rates delayed 
maturity and reduced total yield. 
Rate of Phosphate 
Application 
No Fertilizer 136 176 512 629 358 519 762 293 547 513 577 415 484 
100 + 0 + 100 573 652 537 698 517 726 1100 469 829 547 758 512 869 
100 + 25 + 100 578 646 572 721 477 709 1084 433 802 635 872 510 835 
100 +50+ 100 571 636 564 665 478 834 1252 495 924 682 986 550 881 
100 + 100 + 100 605 677 550 679 595 598 882 458 900 567 752 555 840 
Phosphorus hastened maturity and offset the delaying effect of nitrogen on clay soils of Southeast Missouri in 1959. 
No satisfactory explanation is available for the occasional depressing effect of large amounts of phosphate. 
These results indicate a need for phosphorus, with the 50 pound application, on the average , producing maximum 
total yield and yield of lint at first picking. 
Most of these soils showed levels of phosphorus, according to soil tests, that would be considered medium to high. 
The application of phosphorus in bands near the row at time of planting apparently has had a starter fertilizer effect. This 
has stimulated the young plants and improved yields. These results have been consistent for the past four years and point 
to the value of starter fertilizer containing phosphorus on these heavy clay soils--even when soil tests indicate high levels 
of this element. 
In many cases during the past seasons, an application of 50 pounds of phosphate per acre has been more efficient 
than the 100 pound rate. 
Rate of Potash 
Application 
No Fertilizer 136 176 512 629 358 519 762 293 547 513 577 415 484 
100 + 100 + 0 479 529 577 725 488 807 1040 323 571 632 811 385 618 
100 + 100 + 25 539 595 489 715 580 770 1038 507 883 617 849 486 730 
100 + 100 +50 532 592 574 730 458 756 1048 403 825 612 780 566 847 
100 + 100 + 100 605 677 550 679 595 598 882 458 900 567 752 555 840 
Potash produced erratic results in 1959 on the clay soils of Southeast Missouri. In a few experiments the yield of 
lint at the first picking was increased; in other experiments maturity was delayed. 
None of these soils showed a need for heavy basic potash application. Considering results from previous seasons, 
the application of potash in starter fertilizers appears justified on these heavy clay soils. 
Bragg City Bell City Choate French Allen Roth Roth - Subsoil 
No Water No Water No Water No Water No Water Irrigated Irrigated 
Total Total Total Total Total Total 
1st Pick Lint 1st Pick Lint 1st Pick 1st Pick Lint 1st Pick Lint 1st Pick Lint 1st Pick Lint 
Trace Mineral Application 
No Fertilizer 136 176 512 629 358 519 762 293 547 513 577 415 484 
100 + 100 + 100 605 677 550 679 595 598 882 458 900 567 752 555 840 
100 + 100 + 100 + 
50# Traces 597 670 549 695 612 735 1021 420 906 606 785 570 870 
50+ 50+ 50 
(12-12-12) 490 534 621 1018 552 766 720 922 409 597 
*50 + 50 + 50 + Traces 
(12-12-12-TM) 512 546 698 1103 613 901 773 956 445 668 
100 + 100 + 100 
(12-12-12) 662 782 579 
*100 + 100 + 100 + 
Traces 568 692 649 
*Trace elements added to 12-12-12 in process of grenulation 
A mixture of trace minerals (Es-Min-El), when used with complete fertilizer, resulted in higher yields of lint in all 
but two experiments on the clay soils. The increased yield in several of the experiments was in the first picking. 
Results for 1959 are in agreement with those obtained in 1957 and 1958. The response was small in previous dry 
years where a shortage of moisture limited yields. 
Sandy and Sandy Loam Soils 
Malden Experiment Field Gardner 
No Water Irrigated No Water 
Total Total Total 
1st Pick Lint 1st Pick Lint 1st Pick Lint 
Comparison of 
Starter Fertilizer 
No Fertilizer 345 480 305 455 865 1065 
25 + 25 + 25 409 519 393 562 988 1238 
50+ 50+ 50 385 590 364 648 960 1219 
100 + 100 + 100 435 672 263 667 1037 1337 
Starter fertilizers produced increased yields of lint cotton on the sandy soils. Extremely high yields of lint were 
obtained on the Gardner farm which is located on the Sikeston Ridge southeast of Matthews. 
Rate of Nitrogen 
Application 
No Fertilizer 345 480 305 455 865 1065 
0 + 100 + 100 418 512 318 470 1040 1317 
25 + 100 + 100 500 637 416 682 972 1231 
50+ 100 + 100 481 647 435 755 1060 1369 
100 + 100 + 100 435 672 263 667 1037 1337 
The response from nitrogen application was obtained with rates as high as 100 pounds of nitrogen per acre on the 
non-irrigated plots. The higher ratio reduced yields where the soil received supplementary irrigation. 
Rate of Phosphate 
ApElication 
No Fertilizer 345 480 305 455 865 1065 
100 + 0 + 100 409 614 239 624 885 1199 
100 + 25 + 100 464 668 300 674 993 1311 
100 +50+ 100 404 681 285 671 877 1136 
100 + 100 + 100 435 672 263 667 1037 1337 
On the sandy soils the application of phosphate at 25 or 50 pounds per acre increased yields of lint. Higher rates of 
phosphorus on the Malden Field reduced yields while an increase in yield was obtained on the Gardner farm. 
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Malden Experiment Field Gardner Diehlstat Experiment 
No Water Irrigated No Water Irrigated 
Total Total Total Total 
1st Pick Lint 1st Pick Lint 1st Pick Lint 1st Pick Lint 
Rate of Potash 
Application 
No Fertilizer 345 480 305 455 865 1065 568 568 
100 + 100 + 0 468 593 387 616 982 1255 656 656 
100 + 100 + 25 476 634 360 659 961 1152 649 649 
100 + 100 +50 472 633 328 695 1071 1353 
100 + 100 + 100 435 672 263 667 1037 1337 673 673 
Yields of lint from cotton on the sandy soils were increased by the application of potash in 1959. Results in previous 
years indicated that approximately 50 pounds of potash per acre are usually required. 
Trace Mineral Application 
No Fertilizer 345 480 305 455 865 1065 
100 + 100 + 100 435 672 263 667 1037 1337 
100 + 100 + 100 + 50# Traces 488 741 343 762 923 1196 
50+ 50+ 50 460 664 361 661 960 1219 
*50 + 50+ 50 + Traces 461 609 377 666 983 1306 
*Traces added to 12-12-12 in process of grenulation. 
Cotton responded favorably to a mixture of trace minerals at the Malden Experiment Field when high rates of nitro-
gen, phosphate , and potash (100/100/100) were used. Little response was obtained on the Gardner farm this season. 
Nitrogen Alone vs. Complete Fertilizer 
Source of Nitrogen 
Malden Experiment Field 
No Water Irrigated 
Total Total 
1st Pick Lint 1st Pick Lint 
No Fertilizer 116 151 121 170 
0 + 100 + 100 222 338 154 271 
100 + 100 + 100 (Anhydrous Ammonia) 451 692 393 763 
100 + 100 + 100 (Urea) 511 736 368 755 
100 + 100 + 100 (Ammonium Nitrate) 484 717 447 827 
100 + 100 + 100 (Sodium Nitrate) 458 695 309 713 
100 + 100 + 100 (Ammonium Sulphate) 494 714 325 735 
Bragg City Bell City 
Experiment Field Experiment Field 
No Water No Water 
Total Total 
1st Pick Lint 1st Pick Lint 
235 271 167 312 
237 277 167 274 
563 589 214 288 
700 741 277 380 
692 731 264 409 
589 633 302 388 
638 673 357 510 
All forms of nitrogen gave significant increases in yield. Anhydrous ammonia was less effective on the heavy clay 
soils. It is thought that a high moisture content of the soil at time of application may be a factor in this response. Urea 
delayed maturity on the sandy soil. These results are in general agreement with the response obtained in previous sea-
sons. In some past years the difference in response has been greater. The increase in yield of lint cotton has been more 
consistent from applications of ammonium nitrate than from other sources. 
Bragg City Bell City Choate 
Expt:lriment Experiment ~ Roth-
Malden E~riment Field Gardner Field Field Wat- French Allen Roth Subsoil 
No Water Irri~ted No Water No Water No Water ter No Water No Water Irri~ed Irri~ed 
1st Total 1st Total 1st TOtal 1st Total 1st Total 1St 1st Total 1st Total 1st otal 1st otil 
Pick Lint Pick Lint Pick Lint Pick Lint Pick Lint Pick Pick Lint Pick Lint Pick Lint Pick Lint 
No Fertilizer 345 480 305 455 865 1065 136 176 512 629 358 519 762 293 547 513 577 415 484 
50+ 0 + 0 425 520 410 587 900 1209 447 485 440 591 431 656 BOO 557 721 729 883 452 634 
50+ 100 + 100 481 647 435 755 1060 1369 497 531 678 799 559 727 1064 502 875 678 854 655 . 817 
100 + 0 + 0 474 606 412 639 923 1146 446 516 431 567 454 684 820 573 777 732 922 460 765 
100 + 100 + 100 435 672 263 667 1037 1337 605 677 550 679 595 598 882 458 900 567 752 555 840 
100 +50+ 50 659 819 1025 595 760 712 877 550 885 
With the exception of one experiment, the full benefit from nitrogen was not obtained without additions of phosphorus and potassium. 
Nitrogen alone, in many instances, delayed maturity and produced a large vigorous plant which was difficult to harvest with machine 
pickers. 
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Methods of Fertilizer Application 
Soil Treatment 
Plow Side 
Down Starter Dress Comments 
(Bedded Ground on Gumbo & Plowed Ground on Malden Sand) 
48+48+48 
48 + 48 + 48 
36 + 36 + 36 
48 + 48 + 48 
48+48+48 
0+48+0 
0+0+48 
48+48+48 
48 + 48 + 48 
100 + 60 + 60 
100 + 60 + 60 
Flat Planted 
36 + 36 + 36 
48 + 48 + 48 
48 + 48 + 48 
48 + 48 + 48 
12 + 12 + 12 
48 + 48 + 48 
12 + 12 + 12 
48+48+48 
48 + 48 + 48 
48 + 48 + 48 
48 + 48 + 48 
48 + 48 + 48 
48 + 48 + 48 
48 + 0 + 48 
48 + 48 + 0 
48 + 48 + 48 
48 + 48 + 48 
48+48+48 
36 + 36 + 36 
40#N June 
{40#N June 40#N July 
40#N June 
40#N July 
48 + 48 + 48 
12 + 12 + 12 36 + 36 + 36 
12 + 12 + 12 
AVERAGE (1956-1959) 
48 + 48 + 48 
12 + 12 + 12 36 + 36 + 36 
48+48+48 
No Fertilizer 
Broadcast before Plow 
Down 
Banded under bed 
Next to cotton row 
Next to cotton row 
Center of cotton middle 
{
Plow Down fertilizer 
broadcast: starter 
banded near row 
~lowDown fertilizer broad-ast: starter and sidedress anded near row 
Phosphate Plow Down 
Potash Plow Down 
6 inch wide band 
1 inch wide band 
{ Broadcast before planting and worked in soil 
{ Liquid 9-9-9 banded near row 
{ Liquid 9-9-9 broadcast before planting 
{ Liquid 9-9-9 starter band-ed Solution 32 Sidedressed 
Nitrogen applied Jan. 5 
Nitrogen applied Mar. 19 
No Fertilizer 
No Fertilizer 
Banded under bed 
Broadcast and worked 
into soil before planting 
Broadcast before Plow 
Down 
Malden Experiment Field 
No 
Water 
1st Total 
Pick Lint 
242 
460 
443 
460 
424 
359 
383 
401 
454 
492 
464 
444 
452 
414 
318 
594 
576 
686 
647 
561 
551 
610 
633 
705 
674 
615 
529 
592 
Irri-
gated 
1st Total 
Pick Lint 
274 
455 
469 
400 
429 
419 
366 
420 
368 
335 
410 
465 
380 
388 
397 
642 
674 
700 
760 
744 
653 
700 
616 
652 
700 
730 
531 
643 
347 
678 
648 
530 
558 
Bragg City 
Experiment 
Field 
1st Total 
Pick Lint 
192 
411 
595 
466 
506 
473 
541 
477 
513 
491 
572 
672 
444 
476 
573 
595 
435 
517 
484 
534 
220 
434 
636 
499 
558 
528 
620 
554 
600 
581 
650 
748 
500 
531 
614 
636 
480 
608 
574 
648 
293 322 
496 545 
504 569 
497 551 
439 467 
280 
477 
549 
462 
405 
371 
Bell City 
Experiment 
Field 
1st Total 
Pick Lint 
531 
613 
590 
683 
579 
532 
573 
518 
545 
556 
648 
575 
653 
615 
604 
590 
545 
559 
575 
714 
744 
722 
726 
672 
805 
762 
646 
763 
699 
706 
663 
824 
735 
781 
709 
783 
672 
698 
666 
713 
858 
895 
462 559 
564 712 
534 629 
561 677 
587 709 
The placement and method of applying fertilizer influenced the amount of nutrients needed to produce a cotton crop. 
The practice of banding fertilizer near, but not in contact with the seed, continues to show the most efficient and economical 
use of a given amount of fertilizer. On the sandy soil, banding of fertilizer at time of planting· was superior, whereas on 
the clay soil banding produced the highest yield over a four year period. Broadcasting the fertilizer and plowing down at 
Malden produced a higher yield than no fertilizer but lacked 120 pounds of lint of being the highest over a four year period. 
The application of additional nitrogen, sidedressed, often produced higher yields over the four year period. There 
did not appear to be a marked difference between sidedressing close to the row or applying in the middles. Apparently 
the nutrients were effeciently absorbed by the roots from both areas of placement. 
Planting cotton on the flat has not produced as well as that on beds. On the heavy soils, better seed beds can be pre-
pared when the land is bedded. 
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INDIVIDUAL COTTON FERTILITY STUDIES 
Subsoiling Experiments 
Malden Experiment Field 
Soil Treatment No Water Irrigated 
Pre plant Starter 1st PiCk Total Lint 1st Pick Total Lint 
No Treatment 
Subsoiled (D4 Caterpillar 1957) 
Subsoiled (D4 Caterpillar 1957) 
Subsoiled (D4 Caterpillar 1957 plus 600# 
8-8-8 Licquid applied deep) 
Subsoiled (D4 Caterpillar 1957 plus 1200# 
8-8-8 Licquid applied deep) 
Subsoiled (Farm Tractor) 
48 + 48 + 48 
48 + 48 + 48 
48 + 48 + 48 
48 + 48 + 48 
48 + 48 + 48 
242 
460 
225 
472 
427 
472 
432 
318 274 397 
686 400 700 
278 261 336 
633 448 689 
609 400 667 
628 254 650 
577 257 709 
Cotton yields obtained on land sub soiled in 1957 indicated an advantage to breaking the "plow pan. " However, in 1959 
a decrease in yield occurred on this same soil where no fertility treatments were added. The results indicate that, on sandy 
soil (Malden Experiment Field) , there is little or no advantage to subsoiling if adequate fertilizer treatments are applied. 
Time of Fertilizer Application 
Soil Treatment 
Sidedressed Side dressed Sidedressed 
June 6 July 2 July 20 
100 + 100 + 100 
75 + 100 + 100 2EY#N 
50+ 100 + 100 25#N 25#N 
25 + 100 + 100 25#N 25#N 
0 + 100 + 100 lOO#N 
0 + 100 + 100 lOO#N 
0 + 100 + 100 
25 + 25 + 25 25 + 25 + 25 25 + 25 + 25 
50+ 50+ 50 25 + 25 + 25 25 + 25 + 25 
25 + 25 + 25 25 + 25 + 25 50+ 50+ 50 
25 + 25 + 25 75 + 75 + 75 
25 + 25 + 25 25 + 25 + 25 
200 + 100 + 100 
200 + 100 + 100 
200 + 100 + 100 
Sidedressed 
August 10 
25#N 
100#N 
50+ 50+ 50 
0 + 200 + 0 
Sidedressed 
August 24 
0 + 200 + 0 
Malden Experiment Field 
frngated 
Pounds Lmt 
1st Pick Per Acre 
612 
603 
527 
576 
604 
677 
560 
626 
572 
657 
667 
627 
532 
586 
584 
749 
745 
650 
702 
737 
763 
651 
737 
696 
783 
771 
721 
634 
700 
700 
Experiments in past years have indicated that fertilizer is leached rapidly from sandy soils such as found at the 
Malden Experiment Field. The experiment above was designed to apply fertilizer at various times to assure plant food dur-
ing the growing season. 
Results obtained in 1959 indicate that the higher rates of application and the splitting of the applications were not 
justified. The application of phosphate in August either had little effect on yield or delayed maturity. 
Cover Crops . 
Malden Experiment Field 
*Soil Treatment Rye & Vetch **No Cover Crop 
Topdress Cover Topdress Cover Lint Total Lint 
Crop December Crop April Fertilizer Applied to Cotton 1st Pick Lint 1st Pick 
100#N {50#N at planting 50#N sidedressed 506 660 
25# Nitrogen 75#N {25#N at planting 50#N sidedressed 505 661 
50# Nitrogen 50#N sidedressed 484 591 
100# Nitrogen 498 625 
251 Nitrogen 75#N {25#N at planting 50#N sidedressed 548 644 
50# Nitrogen 50#N Sidedressed 489 584 
100# Nitrogen 555 641 
50# Nitrogen 50# Nitrogen 50#N Sidedressed 555 668 
{50#N at planting 
lOO#N (Urea) 50#N sidedressed 448 691 
50#N (Urea) 50#N (Urea) sidedressed 423 521 
NO COVER CROP 
200# 6-24-24 J . . 
50#N Nitrogen at plantmg 
50#N sidedressed 
304 437 
*200 #6-24-24 applied to cover crop at seeding except plot on which no cover crop was planted. 
**Ryegrass was winter killed whereas heavy crop of rye and vetch was turned under. Irrigated as needed. 
412 
416 
324 
199 
381 
343 
367 
322 
397 
182 
285 
Total 
Lint 
537 
529 
408 
273 
469 
417 
498 
391 
658 
251 
411 
Use of cover crops on the sandy soils of Southeast Missouri is an essential practice to reduce the leaching of plant 
nutrients and to prevent wind erosion. A considerable increase in yield of cotton was obtained by fertilizing rye and vetch 
as a cover crop. 
Fertilizer Treatments on Wilt 
Infested Soil 
Diehlstat Experiment Field 
Soil Treatment Lint Total Lint 
1st Pick Lint Increase 
None 568 568 
100 + 100 + 100 656 656 88 
100 + 100 + 50 649 649 81 
100 + 100 + 100 673 673 105 
100 + 100 + 150 692 692 124 
200 + 100 + 100* (Anhydrous) 663 663 95 
*Anhydrous ammonia applied with three knives preplant: 
one knife under row and one knife 2" from row on each 
side. 
The experiment above was conducted on a soil 
heavily infested with the fusarium wilt-nematode complex. 
Previous laboratory work has shown a sterilizing effect of 
anhydrous ammonia. Three knives were used to place the 
ammonia under and adjacent to the rows. This treatment 
had little influence on yields. Response to additions of 
potash applications were small. 
Other Cotton Fertility Experiments 
Organic Fertility 
*Soil Treatment Plowed 
Down in 1958 
1st 
Pick 
Experiment 
Yield of Lint Cotton 
Increase 
Total 
Lint 
over 
Check 
Bell City Experiment Field, Soil Type: Sharkey Clay 
None 838 897 
2300 lbs. Alfalfa Meal 
450 + 450 + 450 696 800 -97 
4800 lbs. Corn Cobs 
450 + 450 + 450 929 1020 123 
4000 lbs. Horse Manure 
450 + 450 + 450 812 966 69 
4000 lbs. Cotton Hulls 
450 + 450 + 450 909 993 96 
450 + 450 + 450 822 884 -13 
*In 1959 60 + 60 + 60 banded under bed on all plots. 
Fertility experiments were conducted at four locations where the soil treatments included the use of limestone, gym-
sum, anhydrous ammonia and liquid mixed fertilizers. The application of limestone resulted in more favorable yields where 
the soil test indicated an acid soil of low calcium content. There has been little difference in response of cotton to fine lime (less than 100 mesh) and 10 mesh agricultural stone. The results obtained from dolomitic and calcium limestone have been 
similar. Future experiments will include additional studies of need for limestone in cotton production. 
The application of gypsum at 1000 pounds per acre has not increased yields of lint on the heavy soils of the Bragg 
City or the Bell City Experiment Fields. These soils appear to have sufficient calcium and sulfur for cotton production. 
Experiments with liquid fertilizer were conducted at several locations in 1959 and included the different soil types 
of the area. The yields obtained indicated that liquid and solid fertilizers applied at equivalent rates were similar in effect-
iveness. At some locations the liquid materials outyielded the dry fertilizer, while at other locations the reverse was found. 
At none of the locations were the differences large. 
Anhydrous ammonia was applied to cotton by various methods and at different rates at the Bragg City Field. The use 
of two knives on each side of the row did not increase yields of lint cotton as compared to the use of one knife in the middles. 
The results at Bell City indicated that 50 pounds of nitrogen applied with two knives was equivalent in yield to 100 pounds of 
nitrogen applied in the middle. There is a need for a more efficient method or for improved equipment for applying anhy-
drous ammonia on the clay soils. 
SOYBEAN FERTILITY EXPERIMENTS 
Soil Treatment Bushels Increase Per over 
1958 *1959 Acre Check 
None None 14 
6T Dolomite None 12 -2 
6T Dolomite {0 + 100 + 100 50# Traces 26 12 
3T Fine Lime None 16 2 
3T Fine Lime ~ 16 2 400# Ma~esium Sulphat None 
3T Fine Lime 
400# Magnesium Sulphate 0 + 100 + 0 15 1 
3T Fine Lime 
400# Magnesium Sulphate 0 + 100 + 100 24 9 
3T Fine Lime 
400# Magnesium Sulphate 100 + 100 + 100 28 14 
3T Fine Lime {100 + 100 + 100 
400# Magnesium Sulphate 50# Traces 27 13 
*The 1959 soil treatment also applied in 1958. Fertilizer 
sidedress in 1959 to soybeans 3 inches high. 
Hausner and Gee Farm 
Soybean fertility experiments were conducted at two 
locations during 1959. Previous studies have indicated little 
or no benefit from soil treatments on soybeans where soil 
tests indicate medium or high levels of fertility. 
Results of one experiment, left, show response to 
potassium on a soil which had a low test (50 pounds) for 
this element. The soil test also indicated a low calcium con-
tent (600) and a highly acid condition (pH 4. 7). The applica-
tion of potash and limestone hastened maturity and produced 
grain of higher quality than that on the no treatment plots. 
The experiment with soybeans at Bragg City Experi-
ment Field included a study of the individual trace elements, 
a complete trace element mix, mixed fertilizers, cotton-
seed meal, dried milk, and fine lime. This is a heavy clay 
soil. The soil test on this soil indicated a high level of nu-
trients. The results indicate little or no response to the 
soil treatments applied in 1959. 
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SMALL GRAIN FERTILITY EXPERIMENTS 
The application of fertilizer to small grain in South-
east Missouri has resulted in more efficient and profitable 
production. Starter fertilizer with a relative low nitrogen 
(6-24-24) content, with additional nitrogen topdressed in the 
spring, has been effective in producing optimum yields dur-
ing the past seven years on the various soil types of the area. 
The topdressing of nitrogen, when applied in the spring, 
at the rate of 66 pounds of actual nitrogen per acre, has, in 
the majority of experiments, been sufficient. Higher appli-
cations of nitrogen usually result in considerable lodging with-
out increase in yield. Spring applications of nitrogen have 
been most effective on the sandy soils, whereas earlier appli-
cations on the heavy or "gumbo" soils have been satisfactory. 
Ammonium nitrate, ammonium sulphate and urea have been 
satisfactory sources of nitrogen where equal amounts on ni-
trogen have been applied. 
EFFECT OF STARTER AND NITROGEN APPLICATIONS 
Sikes- Bragg Bell 
ton Malden City City 
Starter Topdress Bu./ A Bu./A Bu./A Bu./A 
No Treatment 38 3 12 25 
3001 12-12-12 43 7 14 28 
150# 6-24-24 40 7 11 23 
150# 6-24-24 33# N. 53 14 24 30 
150# 6-24-24 66# N. 48 18 32 38 
150# 6-24-24 100# N. 49 20 35 37 
None 66# N. 46 12 29 39 
The results of small grain experiments in 1959 showed 
a response to a starter fertilizer plus additional nitrogen top-
dressed in the spring season. 
SOURCE OF NITROGEN 
Sikeston Malden Bragg City Bell City 
Starter Topdress -Spring Bu./A Bu./A Bu./A Bu./A 
No Treatment 38 3 12 25 
150it 6 -24-24 40 7 11 23 
150# 6-24-24 33# N. Amo. Nit. 53 14 24 30 
150# 6 -24-24 33# N. Amo. Sulphate 53 14 21 29 
150# 6-24-24 33# N. Urea 53 14 23 33 
The above results indicate that the various sources of nitrogen used responded equally at the 33 pound level of 
application. 
COMPARISON OF DATES OF APPLICATION OF 
COMPLETE FERTILIZER 
Starter Topdress Date Sikeston Malden 
No Treatment 46 15 
36 36 36 36 0 0 Feb. 16 51 27 
72 36 36 Feb. 16 49 25 
72 36 36 Feb. 24 55 26 
72 36 36 Mar. 2 55 27 
72 36 36 Apr! 7 50 
The application of a complete fertilizer in February 
or March produced satisfactory yields of wheat on the sandy 
soils where a complete fertilizer had not been applied at time 
of seeding. 
APPLICATION OF PHOSPHOROUS AND POTASSIUM 
Sikes- Bragg Bell 
PhosEhate and Potash ton Malden City City 
Starter Topdress Bu./A Bu./A Bu./A Bu.f:A 
No Treatment 38 3 12 35 
15011 6-24-24 66# N. 48 18 32 38 
15011 6-0-24 66# N. 45 15 33 29 
15011 6-24-0 66# N. 45 15 33 36 
None 66# N. 46 12 29 39 
The application of a complete fertilizer exceeded the 
yields of plots on which phosphate or potash was omitted on 
the sandy soils. On the clay soils at Bragg City, which has a 
high soU test for phosphate and potash, the absences of either 
phosphorus or potassium had little effect on yield. At the 
Bell City Field the lack of phosphate in the starter depressed 
the yield of wheat. 
COMPARISON OF DATES OF SPRING APPLICATION 
OF NITROGEN 
Starter 
No starter 
9 + 36 + 36 
. 9 + 36 + 36 
9 + 36 + 36 
9 + 36 + 36 
9 + 36 + 36 
9 + 36 + 36 
Topdress 
None 
None 
6lll N-Feb. 16 
61# N-Feb. 24 
61# N-Mar. 15 
61# N-Apr. 7 
51# N-May 2 
Sikeston 
Bu./A 
38 
48 
55 
55 
55 
50 
47 
Malden 
Bu./A 
3 
17 
29 
25 
28 
28 
19 
Nitrogen topdressed the middle of February through 
the first of April showed about the same effect on the yields 
of wheat. Delaying the application as late as May depressed 
yields. 
SIZE OF PARTICLES AND PER CENT SOLUBILITY OF PHOSPHORUS 
Size of Approx. % 
Treatment Particle* Sol. Phosp. Topdress Malden Bragg City Bell City Sikeston 
None 3 12 25 38 
150# 6-24-24 66# N. 18 32 38 48 
257# 7-14-14 -6 14 7% 661 N. 19 34 36 52 
257# 7-14-14 -14 35 7% 661 N. 19 32 38 44 
257# 7-14-14 -35 7% 661 N. 17 33 40 44 
300# 6-12-12 -6 14 25% 66# N. 19 33 37 43 
3001 6-12-12 -14 35 25% 66# N. 19 33 38 45 
3001 6-12-12 -35 25% 66# N. 19 31 38 44 
225# 8-16-16 -6 14 60% 661 N. 19 32 38 48 
225f 8-16 - 16 -14 35 60% 661 N. 20 32 36 46 
225# 8-16-16 -35 60% 66# N. 18 32 37 47 
150# 12- 24-24 -6 14 100% 661 N. 18 33 36 47 
16"31 11-22-22 -14 35 100% 66# N. 17 32 37 51 
163# 11-22-22 -35 100% 66f N. 15 32 35 47 
1091 11-33-0 (Liquid) 66# N. 15 32 38 46 
1091 11-33-0 (Liquid) 
36# Potash 66# N. 16 31 32 44 
371 33-0 -0 ) 
77# 0-46-0 ) 66# N. 16 31 31 39 
60# 0-0-60) 
The above results indicate that the size of fertilizer particles and the water solubility of phosphorus had little effect 
on yields of wheat in Southeast Missouri. 
*Meshes per inch. 
CORN FERTILITY EXPERIMENTS 
Malden E!Eeriment Field Roth 
Dexter F ine Sand Sharke:r Cla:r Loam 
*Soil Treatment Pounds of Bushels Increase Pounds of Bushels Increase 
Stover of Grain Over Check Stover of Grain Over Check 
Bu. of Grain Bu. of Grain 
None 2590 25 4060 89 
Spring, Nitrate 40 lbs. N/A 3450 40 15 4250 112 23 
Spring, Nitrate 80 lbs. N/A 3170 48 23 4520 116 27 
Spring, Ammonia 40 lbs. N/ A 3010 45 20 3730 101 12 
Spring, Ammonia 80 lbs. N/ A 3570 47 22 4400 109 20 
Sidedress, Nitrate 40 lbs. N/A 2630 44 19 4140 110 21 
Sidedress, Nitrate 80 lbs. N/A 3540 50 25 4020 117 28 
Sidedress, Ammonia 40 lbs. N/ A 2790 44 19 3520 110 21 
Sidedress, Ammonia 80 lbs. N/A 2490 47 22 3890 112 23 
*Basic soil treatment: 0 + 100 + 100 plowed down on all plots. 
Fertilizer treatments were applied to corn experiments conducted on these soil types including Sharkey Clay Loam, 
Waverly Silt Loam and Dexter Fine Sand. The experiments on the clay and sandy soils were part of a regional project of 
the North Central States on the response of corn to time and rate of application of different sources of nitrogen. Nitrogen 
increased yields of stover and grain, with the higher rate of nitrogen producing the highest yields. There was little differ-
ence in response to spring and side dressing applications of nitrogen in this experiment. In previous trials where fall 
applications of nitrogen were made on the sandy soil, there was an excessive leaching of the nitrate nitrogen. 
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